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THE 



PREFACE 




TO THE 

READER. 

• 

HAT would be more ridicu- 
lous, than for me to ga about 
to praife an Art that all Man- 
kind know they cannot live 
peaceably without ? It is near hand as an- 
cient (no doubt on't) as the World : For 
how could Men fet down to plant, with- 
out knowing fome Diftindion and Bounds 
of their Land ? But (Neceflity being the 
Mother of Invention) we find the Egyp-^ 
tianSy by reafon of the JVjyles overflowing, 
which either wafli'd'away all their Bound- 



A 2 



Maiks 



Digitized by 



Google 



rU PRE FACE, 

Marks, or coverd them over with Mud, 
brought this meafuring of Land firft into 
an Art, and honoured much tjje Profeflbrs 
of it. The great Ufefulnefe, as well as the 
pleafant and delightful Study, and whol- 
fome Exercife of which, tempted fo many 
to apply themfelves thereto, that at length 
in Egypt, (as in Bermudas) every Ruftick 
could meafure his own Land. 

From Egypty this Art was brought into 
Greece by ThaleSi and was for a long time 
called Geometry ; but that being too com- 
prehenfive a Name for the Menfuration of a 
Superficies only, it was afterwards called 
Geodajta ; and what Honour it ftill has con- 
tinued to have among the Antients, Deeds no 
better Proof than Plato s aTgw/xeTprfiwrf W«c 
mctii'n. And not only PlatOy but moft, if 
not all the learned Men of thofeTimes, refu- 
led to admit any into their Schools, that had 
not been firft entred in the Matbetnatichy 
efpecially Geometry 2iViid. Aritbmetick. And 
we may fee, the great Monuments of Learn- 
ing built on thefe Foundations continuing 
unfliaken to this Day, fufficiently demon- 
ftrate the Wifdom of the Defigners in chu- 
fing Geometry for their Ground-Plot. 

Since 
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Since which, the Romans have had fuch 
an Opinion of this Sort of Learning, that 
they concluded that Man to be incapable of 
commanding a Legion, that had not at leaft 
io much Geometry in him, as to know how 
to meafure a Field. Nor did they indeed 
either refpeft Prieft or Phyfician, that had 
not fome Infight in the Mathematicks. 

Nor can we complain of any Failure of 
Refped given to this Excellent Science by 
our modern Worthies, many Noblemen, 
Clergymen, and Gentlemen afie<?.ing the 
Study thereof: So that we may fafely fay, 
none but unadvifed Men ever did, or do 
now {peak evil of it. 

Beudes the many Profits this Art brings 
to Man, it is a Study fp pleafant, and af- 
fords fuch wholefome and innocent Exer- 
cife, that we feldom find a Man that has 
once entred himfelf into the Study of Geo- 
metry or Geodafia, can ever after wholly 
lay it afide : So natural is it to the Minds 
pf Men, fo pleafingly infinuating, that the 
Pythagoreans thought the Mathematicks to 
be only a Reminifcience, or calling again 
to mind things formerly learned. 

A 3 But 
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But ho longer to light Candles to fee the 
Sun by, let me come to my Bufinefs, which 
is to fpeak Ibmething concerning the follow- 
ing Book ; and if you ask^ Why I write a 
Book of this nature, fince we have fo many 
very good ones already in our own Lan- 
guage? I anfwer, Becaufe I cannot find in 
thofe Books many things, of great confe- 
quence, to be underfiood by the Surveyor. 
I have feen young Men in America often 
nonplus'd fo, that their Books would not 
help them forward ; particularly m.Caroli?ta, 
about laying out Lands, when a certain 
Quantity of Acres has been given to be laid 
out five or fix times as broad as long. This 
I know is to be laugh'd at by a Mathemati- 
cian 5 yet to fuch as have no more of this 
Learning, than to know how to mcafure a 
Field, it fecms a difficult QuefHon : And 
to what Book already printed of Surveying 
fhall they repair to be refolved ? 

Alfo concerning the ExtraBion of the 
Square Root', I wonder that it has been fb 
much negleded by the Teachers of this Art, 
it being a Rule of fiich abiblute Neceffity 
for the Surveyor to be acquainted with. I 
have taught it here as plainly as I could de- 

vife, 
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vi/e, and that according to the old Way, ve* 
rily believing it to be the beft, ufing fewer 
Figures, and once well learned, charging 
lefs the Memory than the other Way. 

Moreover, the Sounding the Entrance of 
a River or Harbour is a Matter of great Im- 
port, not only to Seamen, but to all fuch a6 
Seamen Hve by ; I have therefore done my 
Endeavour to teach the young Artift how 
to do it, and draw a fair Draught thereof. 

Many more Things have I added, fuch 
as I thought to be new, and wanting; for 
which I refer you to the Book itfelf. 

As for the Method, I have chofe that 
which I thought to be the eafiefl for a Lear- 
ner ; advifing him firft to learn forfie Arithr 
metick, and after, teaching him how to ex- 
trad the Square Root. But I would not have 
any Neophyte difcouraged, if he find the firft 
Chapter too hard for him ; for let him rather 
skip it, and go to the fecond and' third 
Chapters, which he will find fb eafy and de- 
lighmil, that I am perfuaded he will be en- 
couraged to conquer the Difficulty of learn- 
ing that one Rule in the firft Chapter. 

From Arithmetick, I have proceeded on 
to teach fb much Geometry as the Art of Sur^ 

A i^ veying 
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v^ing requires.' . In the next place, I have 
ftiewed by what Mcafures Land is flirveyed, 
and made feveral Tables for the reducing 
one Sort of Meafure into another. 
"■', From which I come to the; Defcription 
of Inftrumerits, and how to ufe them ; 
wherein I have chiefly infifted on the Semi- 
circle, it being the beftthat I know of. 
' The Sixth Chapter teacheth how to ap- 
ply all the foregoing Matters together^ in 
the practical furveying of any Field, Wood, 
^c. divers Ways, by divers Inftrunicnts ; 
and how to lay down the feme upon Paper. 
Alfo at the End of this Chapter I have large- 
ly infifted on, and by new and eafy Ways, 
taught furveying by the Chain only. 

The Seventh, Eighth, Ninth, Tenth and 
Eleventh Chapters, teach how to caft up the 
Contents of any Plot of Land; how to lay 
out new Lands ; how to liirvey a Manor, 
County or Country ; alfo, how to reduce 
and divide Lands, cum multis aliis. 
. The Twelfth Chapter confifts wholly of 
trigonometry. 

The Thirteenth Chapter isof Heights and 
Diftances, including, amongft other things, 
how to make a Map of a River or Harbour. 

Alfo 
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Alio how to convey Water from a Spring- 
head to any appointed Place, or the like. 

Lafilyy at the End of the Book, I have 
a Table of Northing or Southing, Bailing 
or Wefting ; or (if you pleafe to call it fo) 
A Table of Difference of Latitude and De- 
parture from the Meridian, with Diredions 
for the Ufe thereof Alfo a Table of Sines 
and Tangents, and a Table of Logarithms. 

I have taken Example from Mr. Holwell, 
to make the Table oi Sines and Tangents but 
to every fifth Minut«, that being nigh 
enough in all Senfe and Reafon for the Sur- 
veyor's Ufe ; for there is no Man, with the 
beft Inftniment that ever was yet made, can 
take an Angle in the Field nigher, if fo 
nigh, as to five Minutes. 

All which I commend to the ingenious 
Reader, wifhing he may find Benefit there- 
by, and defiring his favourable Reception 
thereof accordingly, I conclude, 

Reader, 

Tour Humble Servant ^ 

J.L. 
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CHAP. I. 

(yARITHMETICK. 

i T is very neceflary for him that in- 
tends to be an Artift in the Meafu- 
ring of Land, to begin with Arith- 
metick, as the Ground-work and 
Foundation of all Arts and Sciences 
Mathenuitical ; and at lead not to be 
ignorant of the five firft and principal Rules there- 
of, viz: Numeration^ Addition^ SubtraSiioriy MuU 
tiplication and Divtfion: Which fuppofing every 
Perfon that applies himfelf to the Study of 
this Art to be fkilled in; or if not, referring 
him to Books or Mafters (every where to be 

B £9md) 
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2 Of Arithmtick. 

found) to learn : I (ball name a fixth Rule, as ne- 
ccffary . (if not more) to be underftoQ.d by tbfc 
Learner; which is the Extradion of the Square 
' Ropt ; without which (though feldom mentioned 
by Surveyors in their Writings) a Man can never 
attain to a competent Knowledge in the Art: I 
(hall not therefore think it unworthy my Pains 
(tho' perhaps other Mfen'have better done it before 
me) to (hew, you eafily and briefly how to do it. 

How to ExtraSt the Square Root. 

In the firft place, it k convenient to tell you what 
the Square Root is : It is to fin4»out of any Num- 
ber propounded a lefTer Number, which lefler 
Number being ihUltiplied in itfelf, may produce 
the Nurfiber propounded. As for Example : Sup- 
pofe 8 1 be a Number given me, I fay 9 is the Root 
of it ; becaufe 9 multiplied in itfelf, viz. 9: times 
9 is 8 1. Now 8 could not be the Root, for 8 tipies 
8 is but 64 : nor could 10, for 10 times 10 is 100 ; 
therefore, I fay, 9 muft needs be the Root, becaufe 
multiplied in itfelf, it makes neither more nor lefs, 
but juft the Number propounded, viz. 8 1. 

Again: Suppofe 16 be 
the Number given, I (ay 
the Root of it is 4, be- 
caufe 4 multiplied in it- 
felf makes 16. For your 
4- better underftanding fee 
this Figure, which is a 
great Square, containing 
16 little Squares; any 
Side of which great 
Square contains 4 Tittle 
Squared: which k called the Square Root Or, 
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Of Arithmetkh 3 

Or, Suppofe a plain fquare Figure be given you 
as this in the Margin, and it be rcqui- 3 

red of you to divide it into 9 fmall . 1 \ 

Squares ; your Bufinefe is to know in- t- 
to how many Parts to divide any one | ^ 
of the Side Lines, which here muft be - 
into 3, and that is the Root required. ^ ' 



1.2 3 1 4 1 5 1 6 1 7 1 8 1 9 


1 I 4 I 9 1 16 1 25 1 36 1 49 1 64 81 



But how to do this readily is the thing I am now 
going to teach you. The Roots of all fquare 
Numbers under xoo, you have in your Multipli- 
cation Table 5 however, fince it is good for you to 
keep diem in your Mind, take this fmall Table of 
them. 
Roots 
Squares 

Here you fee the Root of 25 is 5, the Root of 
64 is 8, and fo of the reft. 

So far as 100 in who!© Numbers, your Memory 
will ferve you to find the Roots but if the Numbar 
propounded, whofe Root you *re to fearch out^ €X>- 
ceed 100, then put a Point over the firft Figure oa 
the Right-hand, which is the Place of Units, and fo 
proceeding to the Left-hand, mifs the fecond Figure, 
and put a Point over the thirds then milling the 
fourui, point the fifth ; and fo (if there be ever fo 
many Figures in the Number) proceed on t» the 
End, pointing every other Figure, as you may ie^ 
here, and fo mapy Points as there are, 
of fo many Figures your Root will 1234567 
confift, which is very material to re- 
member: Then begin at the firft Figure on the Left- 
hand that has a Point over it, which will always be 
the fiirft or fecond Figure, and iearch out the Root 

B a of 

Digitized by VjOOQIC 



4 Of Arithmetkk. 

of 'that one Figure, or both joined together if there 
be two ; and when you have found it, or the nigheft 
lefs to it, which you may eafily do by the Table 
above, or your own Memory, draw a little crooked 
Line, as in Divifion, and there fet it down. For 

Example : Let 144 be the Number whofe 

/^^( 1 2 Root I am to find ; I fet it down, and prick 

?i:i the Figures thus : Then going to the firft 

Figure on the. Left-hand that has a Prick 
over it, which is i, and fee what the Root of it is, 
which is I alfo \ I therefore draw a crooked Line, 
as in the Margin, and fet down i in the Quoti- 
ent ; then if i admitted of any Multiplication, 'I 
fhould multiply it by itfelf; but fince once i is but 
I, I fubtrad: it out of the firft prick'd Figure on the 
Left-hand, and there remains o j fo that I cancel 
that firft Figure, as having wholly done with it : If 
any thing had remained after the Subtraction, I 
{hould have put the Remainder over it. The next 
thing to be done, is to 'double what is already in 
the Quotient, which makes 2; which 2 I write 
kiown under the next Figure, mz. 4, which has no 
Point over it, and then fee how oft I can have 2 in 
•4 : Anfwer, twice. I therefore fet down 2 in the 
■Quotient, and 2 likewife under the next pointed 
Figure, which in this Example is 4; then that 22 
'which ftands under the 44 muft be multiplied by 
the 2 in the Quotient, whofe Produd is 44 ; which 
fubtradted out of 44, there remains o. But you 
tnay multiply and fubtradt together thus, twice 2 
is 4, which I take out of 4, and there remains o ; 
then I cancel the firft 4 and 2 to the Left-hand, as 
•having done with them ; then again, twice 2 is 4, 
'which taken out of 4 leaves o ; and then I cancel 

the 
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Of Artthmetick 5 

the laft 4 and 2, and the Queftion is anfw,ered} 
for there is 12 in the Quotient, which is the Root 
of 144, which may eafily be proved by multiply- 
ing J 2 by 12. 

Take another Example; Let the Sum 
.be 54756; firft fee what- the Root of 5 1*4756(2 
is,, which is 2, and place it in the Quo- pc 
tient, and under the firft pointed Figure 
both, as you fee here % then fay 2 times 2 is 4, 
which taken out of 5, there remains i ; and fo 
have you done with the firft Point. Next double 
the Quotient, which makes 4, and 
place it as you fee here, under the Fi- ^ 
gure void of a Point ; then fee how ma- ,. . 
ny times 4 you can have in 14, anfwer f'^fsK'^l 
^ times i which 3 place both in the ^*^ 
Quotient, and under the next pointed Figure, 
which is 7 ; then multiply and fubtradt, faying 3 
times 4 is 12, which taken out of 14 leaves 2; 
which 2 write over the 4, and cancel both the 4 
and the i, as you dp in Divifion : And tWee times 
3 is 9, which taken out of 27, refts 18; which 
write over head, and cancel what Figures you have 
done with, no otherwife than in Divifiqn, and fo 
have you done with the firft two Points. Now 
for the third pointed Figure, or if there were ne- 
ver fo many more of them, they are done altoge- 
ther as the fecond \ viz. Double again your Quo- 
tient, it makes 46 -, which put down as you fee in 
the Margin, always obferving this Rule, That the 
laft Figure of the doubled Quotient, I mean that 
in the place of Units, ftand under the next, void 
of Points : And thofe of your Left-hand of him, 
'viz. in the place of Tens or Hundreds, in order 

B 3 before 
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before him, as you do in Divifion, as you may fee 
I here. Then proceed, and fay. How 

ft%% many times 46 can I have in 185, or 

^^/56'(23 rather how many times 4 in 18 ? Here 
3'^3'6 Effay, as. you do in Divifion, and fee 

4 if ySu can have it four times, rcmem- 

bring the 4 that muft be put down under the point*- 
cd Figure ^, and when you find you can have it 
four times, write it down in the Quotient, and alfo 
under your laft pointed Figure ; then fay four times 
Z;^ 4 is 16, out of 18 there refts 2, which 

/ikrS/o write down, and cancel the 18 and 4. 

I'^^ 1*^(234 Again, four times 6 is 24, out of 25 
^^^i^^ refts 1 5 which put down, and cancel 

^ the 2, 5, and 6. Again, four times 4 

is 16, out of 16 refts o; and fo have you done, 
and find the Root to be 234. 

rU add but one Example more for your Practice. 
Let the Number, whofe Root is requir'd, be 
12345678 ; fee the working of it. 

^ o But in this you fee there is a 

3' ^45*9 Fraction remains, and fo there will 

^Wh^^iKzS^Z ^ ^^ vcioXi Numbers, for we fel- 

^ijl^n^icii > dom happen upon a Number ex- 

1i^ adly fquare : The fraftional Part 

muft therefore thus be taken 5 Before you begin to 
cxtrad:, add to your Number given two Cyphers, 
if you defire to know but to the tenth Part of an 
Unit ; but if to an hundredth Part add four Cy- 
phers, if to a thoufandth Part of an Unit add fix 
Cyphers, and then work as before, as if it was all 
one entire Number, and look how many Points 
were placed over the Number firft given, fo many. 
Places of Integers will be in the Root.j the reft of 

the 
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Of Artthmettch 7 

the Root towards the Rightrhand will be the Nu- 
merator of a decimal Fraftion. For Example: 
Let 143 be the Number given to be extracted ; and 
to know the decimal Fraction as near as to che hun?: 
dredth Part of an Unit, I write it down as before, 
annexing four Cyphers to the end of it, as you fee 
hereunder; and after having ^^^ 
wrought it, there coqies put in ^^^^ i^soooo 
the Quotient 11,95; but be- ^^^ *' 

cftufe I had but two Points over ftxp^^fUg 
the firft Nijmber given, viz. ^f^t^i^^ (ii-95 
I'rj, I therefore at the ^nd of :^i^i^i 
two Figures in the Quotient ^^? 
put a Poipt, which parts the whoje Nupiber froni 
the Fradtipn ; that 1 1 on the Left-haqd being In? 
tegers, and the 95 on the right Centefms of an 
Unit, which you may either write as above, or 
thus, ii/.,v, ifyoupleafe. 

There are other Ways taught by Arithmeticians 
for finding out the Square Root of any Number ; 
but I know no way fo concife as this, and, after a 
little Pradiice, fo eaiy and ready, or to be wrought 
with as few Figures. To do it indeed by the Lo- 
garithms, or Artificial Numbers, is very eafy and 
pleafant ; but Surveyors have not always Books of 
Logarithms about them, when they have occafion 
to extraft the Square Root: However, I will 
briefly (hew you how to do it, and give you one 
Example thereof. 

When you have any Number given whofe 
Square Root you deiire, feek for the given Num- 
ber in the Table of Logarithms under the Title 
Nujnbcrsi and right againft it, under the Title 
Logaiidicns^ you will find the Logarithm of the 

B 4 faid 
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faid Number, the half of which is the Logarithm 
of the Root defired : Which half feek for under 
the Title Logarithm, and right againft it under 
the Title Number you will find the Root. 

EXAMPLE. 

Let 625 be the Number whofe Root is defired : 
Firfl: I feek for it under the Title Numbers, and 
right againft it I find this Log. 2, 795880, 

which I divide by 2, or take? „ /r ^ ^/i.J 

the half of it as you fee: J Half, i, ^^y 6^0. 

And finding that half under the Title Log. right 
againft it is 25, the Root defired. See the fame 
done by the former way with Icfs trouble. 

^^f{25 Root. 
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CHAP. IL 

Geometrical Definitions. 

A Point is that which hath neither Length nor 
Breadth, the leaft thing which can he ima- 
gined,, and which cannot be divided, con>monly 
marked as a fiiU Stop in Writings, thus (.) ^ 

A Line has Length, but no Breadth nor Thick- 
nefs, and is made by many Points joihecl together 
in Length ; of which there are two Sorts, ^iz. 
Strait and Crooked. As^ A B is a ftrait Line, JBC 
two crooked Lines, 



-B 




An Angle is the meeting of two Lines in a 

Pomt 5 provided the two Lines fo meeting do not 

make one ftrait Line, as the Line A B, and the 

Line AC, meeting together in the Point A, make 

the Angle BAG. 

^ Of 
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to Geometrical Definitiom. 




Of which Right-lined Angles there arc thrCQ 
Sorts, viz. Right-angled, Acute, Obtufe, 

When a Line falleth perpendicularly upon anoh 
.ther Line^ it makcth two Right Angles* 



4^ 



EXAMPLE, 

Let CAB be a Right Line, DA a Lin* pcrpca^ 
dicular to it, that is to fay, neither L^nin^ towards; 
!B nor C, but ezaftiy upright s thoa ar^ both the 
Angles at A, iiiz. DAB, and D AC, Ri^- An- 
gles } 
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Geometrical Definitions. 1 1 

gles; and contain each jufl: 90 Degrees, or the 
fourth Part of a Circle ; but if the Line D A had 
not been perpendicular, but had leaned towards 
B, then had DAC been an Obtufc Angle, or 
greater than a Right Angle; and D AB an Acuto 
Angle, or lefTcr th^n a Right An^le^ as you feo 
hereunder. 




All Figures contained under three Sides are called 
Triangles, as A, B, C. 






Where note. The Triangle A hath three equal 
Sides, and is called an Equilateral Triangle. 

The Triangle B hath two Sides equal, and the 
third unequal, and is called an Ifofceles Triangle. 

TJie Triangle C hath three unequal Sides, and is 
called a Scalenum. 

Of 
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Qffi^^fi^^ P^m^^^ t^^^^ ^re tbeje Sorts : 

Firfi^ A Square, whofe Sides are all equal, andl 
Angles right, as A. 

. S^ondly^ A long Square^ or . Parallelogram, 
whofe oppofite Sides are equal, and Angles rigl^:, 
asB. 

Airily ^ A Rhombus, whofe jSides are all equals 
but no Angle right, as C. 

Fourthly^ A Rhpmboides, whofe oppofite Sides 
only are equal, and no right Angles, as D. 

All other four fided Figures are called Trapezia^ 




B 




LU 




Other 
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Other Figures that are contained under 5, 6, 7, 
or more Sides, I call Irregular, as F, &c. except 




fuch as are made by dividing tfic Circumference of 
a Circle into any Number of equal Parts; for then 
they are regular Figures, having all their Sides and 
Angles equal ; and are called according to the 
Number of right Lines the Circle is divided into, 
or more properly according to the Numhet of jun- 
gles they contain, as a Pentagon, Hexagon, Hep- 
tagon, Odtogon, . fisf r. Which in plain Englijh is 
no more than a Figure of five or fix, fevca or 
eight Angles ; which Angles are all equal oni* to 
another, and their Sides coniequently all of the 
fame Length. And thus (though I mention life 
more than 8). the Circumference of the Cijfcle 
niay be divided into as many Parts as you pleife ; 
and the regular I^igures arifing out of fuch Div£&- 
ons, arc called according to the Number of Parts 
the Circle is divided into. See, for your better ua- 
derftanding, thefe twro or three following, 

- ^ -A Girck 
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A Circle b a Figure determined with one end- 

lefi Line, as A. 
Which Line is 
called the Gircum- 
fercnce of the Cir- 
cle, in the Middle 

Bl -— y \ whereof is a Prick 

or Point, by which 
the Qrde is de- 

JEV — Z feribcd, which is 

calldd the Center, 
irom which Point 
or Center all ftrait 

Lines drawn to the Circumference are equal, or of 

the &me Length, as AB, AC, AD. 

The 
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The Diameter of a Circle is a Line, which pat- 
fing through the Center cuts the Circle into two 
equal Parts, or the Idngeft llrtit Line that can be 
made in any Circle, as B C. 

The Semidiameter is the half of the above-men- 
tioned Line,-»-AB, AC,t* AD, tithicr of which 
is called a Semidiameter. 

A Chord is any Line fliorter than the Diameter, 
which pafleth frofti one Part of the Circumference 
toanotner, a& EC 

A Semicircle is the half of a Circle, as 'B DC, or 
BEC. 

A Quadrant is the' fourth Part of a Circle, made 
. by two Diameters per- 
pendicularly ii^rieding 
each other, as ABD, 
ADC, ABE, A EC, 
either of which Is aQua- 
^drant, or the fourth Part 
of a Circle. 

A Se^ion, Segment 
or Part of a Circle, is a 
Piece of the Circle cut 
off by a Chord Line> and is greater or lefs than x 
iSemicircle, as E F C G is a Segment of the Circle 
EBDCO, iikewife EBDCF is the greater Seg- 
ment of the fame Circle. 

A Superficies is that which hath both Length 
and Breadth, but no Thicknefs ; whofe Bounds are 
Lines, as A is a Superficies or Plane contained in 
thefe Lines, BC, DE, BD, CE, which hath 
ticngth from B to C, aad Breadth from B to C, but 
no Thickneis. 

When 
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When thefe bounding Lines are meafiired, and 
the Content of the Superficies caft up, the Refult 
is called the Area or fuperficial Content of that Fi- 
gure. - 

'/ ' E X A M PL E. 

Suppofe the Line B C to be twelve Foot in 
Length, anH the Cine BD to be four Foot long, 
they multifJied together make 48 ; therefore I fay 
48 fquare-Feet is the Area or fuperficial Content of 
thatlfigure. 

When two Lines are in every Part equidiftant 
from eacb other, they are called Parallel Lines, as 
the Lines AB and CD ; which tho' produced to never 



A- 

C 

muchleis meet. 




B fo great a Length, would 
-D come no nearer to each other, 

A Diagonal Line is a Line ran- 
ning thro* a fquare Figure, divi- 
ding it into two Triangles, be- 
ginning at one Angle of the Square 
and proceeding to the oppofite 
Angle. In the Square A B C D, 
AD is the Diagonal Line. 



CHAP. 
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CHAP. III. 

Geometrical Problems. 



P R O B. I. 

How to make a Line perpendicular to a Line given. 

TH E Line given is A B, and at the Point C, 
it is required to ere<a a Line which (hall be 
perpendicular to A B. 






B 



Open your Compaflcs to any convenient Wide- 
nefs, and fetting one Foot of them in the Point C, 
with the other make a Mark upon the. Line at E, 
and alfo at D ; then taking off your Compafles, 
open them a little wider than- before, and fetting 
one Foot in the Point D, with the other defci ibe 
the Arch F F ; then without altering your Com- 
pares, fet one Foot in the Point E, and with the 
other defcribe the Arch G G. 

C Laftly, 
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Laftly, Lay yoar Ruler to the Point C, and the 
Interfedlion of the two ArcHcs GG and FIv, whicli 
is at H, and drawing the Line HC, you have 
your Defire, H C being perpendicular to A B. 

See it here done again aner the very £ime man- 
ner, but p^haps plainer fof yciur Underftandtng. 



'\ 



/ 






A^ 



\ 



./ 



y 




I 



a 



PR OB. n. 

How to raife.a Perpendicular upon the End of d Line\ 






.X 



\ ..F 



^ 
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A B is the Line given, and at B it is required to 
ere<St the Perpendicular B C. 

Open your Compaflcs to an ordinary Extent, and 
letting one Foot in the Point B, let the other fell 
at adventure, no matter v^rhere in reafon, as at the 
Point ; then without altering the Extent of the 
Conipaffes, let one Foot in the Point 0, and \yith 
the other crols the Line A B as at D : Alfo on the 
other fide delcribe the Arch EE, then laying your 
Ruler to D and ©, drav^r the prick'd Line D F: 
Laftly, from the Point B, you began at, through 
the Interfeilion at G, draw the Line B GC, which 
is perpendicular to A B. 

Another Way^ I think more enfy^ ^though indeed 
^almoji the fame. 

Let A B be the given Line, BI the Perpendi- 
cular required, . . ^ 









^B 



C a Set 
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20 Geometrical Problems. 

Set one Foot of your Compaffcs in B, and with 
the other at any ordinary Extent, defcribc the i^rch 
C E F D ; then keeping your Compaffes at the fame 
Extent, fet one Foot in C, and make a Mark upon 
the Arch at E 5 and keeping one Foot in E, make 
another Mark at F ; then wfth any Extent fet one 
Foot in E, and with the other defcribe the Arch 
GQ : Alfo fetting one Point in F, make 'the Arch 
H H, then drawing a Line through the Interfedion 
of the Arches G and H, to the Point firft propofed. 

P R O B. III. 

Htm from a Boint ajjigned^ to let fall a PerpendicU'^ 
lar upon a Line given. 

The Line given is A B, the Point is at C, from 
which it is defired to draw a Line down to AB, 
that may be perpendicular to it. 






D •" E 






Firft, letting one Foot of your Compaffes in the 
Point C, with the other make a Mark upon the Line 
AB as at D, and alfo at E; then opening your Com- 
paflcs wider, or (liutting them cloler, cither will do ; 

fet 
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fct one Foot in the Point of Interfedtion at D; and 
with the other defcribe the Arch gg\ the like do at 
E, for the Arch b b. Laftly, From the Point affign- 
cd, thro' the Point of Interfedlion of the two Arches, 
gg and bb^ draw the perpendicular Line CF, Thi$ 
is no more but the firft Problem'^reverfed : The lame 
you may do by the fecond Problem, *oiz. Let &U 
a Perpendicular nigh the End of a given Line. 

P R O B. IV. 

Mow to divide a Line into any Number of equal Tarts. 

A B is a Line 

given, and it is re- 
quired to divide it 
into 6 equal Parts. 

Make at the 
Point B a Line 
perpendicular to 
AB, asBC: Do 
the fame at A, the 
contrary way, as 
you fee here; o- a ^ 
pen your Com- I 
. paflcs to an V con- ^-^ 
venientWiacnefs, 
and upon the 4^ 
LinesBCandAD, ^ 
mark out five e- ^ 
qual Parts ; for it / 
muft be alwavs 
one lefs than tne 
Number you in- 
tend to divide the 
Line into: which 
Parts you may ^ 
number, as you C 3 fee 
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lee here, thofe upon ope Line one way, and the 
ptb^r the contrary way -, then laying your Ruler 
frpm N^. I. on the Line B C, .to N^. i. on the Line 
AD, it will interfea: the Liile AB atE, which" 
yen niay mark with your Pen, , and the Diftance 
between B- and E is one fixth part of the Line; fo 
j[}M)Cf5ed on till you come to N^ 5. and then you 
will find thaj. you have divided the given Line into 
fix equal Parts, as required; 

O P R O B. V. - 

Hem to make an Angle equal to any other Angle 
. : ^ven. 

^ iThe Angle given is A, and you are defircd to 
mafce one equal to it. 







:-^- : . 




Draw the right Line BC, ^hen going to the An- 
gle A, fet one Foot of your Cjompafles in the Point 
b^ and with the other at what Diftance you pleafe, 

defcribe 
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defcribe the Arch I K, then without aUering the 
Extent of the Compafles, fet one Foot in B, and 
draw the like Arch, ^sfg-^ after that, meafiire 
with your Compaffes how far it is from K to I, and 
the fame Diftance fet down upon the Arch from g 
towards j^ which will fall at C ; after draw the 
Line BC D,' and you have done. 

P R O B. VI. 

^ Hw» to make-Lims-far^lki ^ taeh-i^ber, 

AB^s a Line gjven^ and it is required to make 
a Line'^^piiillerun^^ 



r X r '\ 



A — -Q B 



' Spt one Foot of your Compafles at or near the 
End Tof your given Line, as at C, and with the 
other defcribe the Arch ah', do the « fame near the 
other End of the fe^ae Line,, and through the ut- 
moft Convex of thofe two Arches draw the Line 
CD, it is the ParaHd required. 



C 4 PROB. 
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P R O B. VII. 

How to make a Line parallel to another Line^ ivbicb 
muft aljh pafs through a Point affigned. 

Let AB be the given Line, Cthe Point thro^^gh 
which the requireaparallel Line mufi pafs.. 



D 



A ^^-^i B ' 

Set one Foot of your Compafles in C, and clofing 
them fo that they will juft touch (and no more) 
the Line AB, ddfcribe the Arch (id\ with' the 
fame Extent in ajpy Part of the given Line fet one 
Foot, and defcribe another Arch as at D; then 
through the affigned Point C, and the utmoft Con- 
vex of the laft Arch, draw the. required Line C D, 
which is parallel to AB, and paffeth through thp 
Point C. \ . 

P R O B. VIIL 
Hms) to make a Triangle^ three Lines being given. 

Let the three Lines* given be i, 2, 3 ; the Que- 
flion is how to make a Triangle of them. 

Talte 
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Take with your Compaffes the Length of cither 

of the three in thU i— ?•- . ,-- . 

Example : Let it be 2 >^. ■ — , 

that No. !• wjz.the 3- ^f, ^i, ^ 

longeft, and lay it 
down as hereunder 
from A to B ; then 
taking with your 
Compailes .the 
Length of the Line 
2, fet one Foot in _ 

B, and make the Arch C; alfo taking the Length 
of the laft Line 3, place your Compaffes at A, and 
make the Arch D, which tivill interiedt the Arch 

C, at the Point e ; from which Point of Interiedi- 
on draw Lines to A B, Which (hall conftitutc the 
Triangle A ^ B ; the Line A B being equal to the 
LineN?. i, B^ to Np. 2, Bie to N^ 3. 




P R O B. IX. 

}f(m to make a T^riangle equal to a triangle given, 
and every way in the fame Proportion. 

Firft make an Angle equal to the Angle at A, as 
you were taught 
in Prob. 5. Then 
making the Lines 
AD and AE e- 
qual to AB and 
A C, draw th^ 
LineDE. 

Or otherwife 
you may dq it as you were taught in Prob. 8. 

PR OB. 
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P R O B, X. 



Hm» i^ make a Square Figue, . 

A Let A te a Line givcn^ 

and it is required to make 
a fquarc Figure, each Side 
of which {hall jufl be the 
V Length of the Line A. 
Firft, L^ down the 
Length of your Line A,, as 
AR r 

Sec6ndly, ^Raiie a Pcr*- 
pcndkular of the faaifc 
10 Length at B« 
V Thirdly, Take the 
Length of cither of the afoferiientioned Lines with 
your Compafles, and fetting one Foot in C defcribe 
the Arch ee-, do the like at A, and defcribe the 
Arch// 

Fourthly, Draw Lines from A and C into the 
Point of Inter(e£tion, and the Square is finished. 




P R O B. XI. 

How to make a Parallelogram^ or long Square. 



J 






This is much like 
the former. Admit two 
Lines be given, as i, 
C?2, and it is required 
to make a Parallelo- 
gram of them: What 
a Pa- 
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a Parallelogram is, you may fee in the fecond 
Chapter of Definitions. 

Firft, Lay down your longeft Line, as AB, up- 
on the End bf which^ ere^ d. > peVpendicular Linc^^ 
equal in Length to your (horteft Line; and fb pro- 
ceed, as you werd< taught in the foregoing Problem. 

PR O B, XIL . 

U&w to jnake ^ Rhombus. 

' Firft, Make an Angle, fiippofe A C B, no matter 
how great or faiall ; but be 
fore let the two Lines be of 
equal Length; then taking 
with your Gompafles the 
Length of one of thofe two 
LflncB, fet one Foot in A, and 
defcribe the Arch bb*, alfo 
fet one Foot in B, and de- 
fcribe -the Arch c c. Laftly, 
draw Lines, and it is finish- 
ed. Two Ecpiilateral Tri- 
angles is a Rhombus. 

A:-RhomboidesdiBfefs juft :: 
fo much, and no more froni a Rhombus, as a Pa-? 
taHelogram dbes from' a trae Square; it is necdlefe 
therefore, J prefiiitae, to fliew you how to make 
it . 




PROB. 
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P R O B. XIIL 

l^bw t(y divide a Circle into any Number of eqi^ 
PartSy not exceeding ten-, or otberwije Imp to 
make the Figures called^ Pentagon, Hexagon, 
Heptagon, Odtagon, Gfc. 

Let ABCD be a Circle, in which is required 

to be made .a Triangle, the greatcft that can be 

ips^de in th^t Circle* 

Keeping your 
Compaffcsatthe 
&me Extent 
they were at 
when you made 
the Circle, fet 
one Point of 
them in any 
Part of the Cir- 
cle, as at A, and 
with the other 
make a Mark at 
E and f and 

^raw a Line between E andyj which will be one 

Side of the Triangle. 

1 need pot tell you how to make the other two 

Sides, for it is an Equilateral Triangle, all three 

Sides being of equal Length. 




r^ 
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To make a Pentagon^ or Fwe-Jided Figure. 

Draw firft an obfcurc Cirde, as A C B D 3 <lica 
draw a Diameter from A C ^ 

to B ; make another Dia- ^tY'^ T>^ 

meter perpendicular to 
the firft, a« CD; then 
taking .with your Com- ^i^ 
pafles the Length of the • 
Semidiameter, fet one 
Point in A, and make the 
Marks EF, dra\ving a 
Line between them, as 
you did to make a Triangle. Next, fet one Point 
of your Compaffesin thelnterfedtion at^, and ex- 
tend the other to C, draw the Arch CH : the near- 
eft Diftance between C and H^ viz. the Line C I H, 
is the Side of a Pentagon, and the greateft that can 
be made within that Circle : Which with the fame 
Extent of your Compafles you may mark out 
roiind the Circle, and drawing Lines, the Figure 
will be fini(hed. 

To make a Hexagon or Six-Jided Figure. 

Draw an oWcurfe Circle, _.^ ..^ 

as you fee here, and then 
without altering the Ex- 
tent of the Compafles, 
mark out the Hexagon 
required round the Circle; 
for the Semidiameter of 
any Circle is the Side of 
the greateft Hexagon tl\at 
can be made within the 
lamieJCircle. 
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This IS the, way Coopers ufe to make Heads for 
their Cafks. 

fTb maJ^ a Heptagon^ or Pigure of Seven equal Sides 
and Angles. 
E You muft begin and 

proceed, as if you were 
going to defcribe aTri- 
angle in a Circle, till 
you have drawn the 
. Line E F ; then taking 
with your Compafles 
the half of that Line, 
viz. from to E, or 
firom O toF, mark out 
round the Circle your 
Heptagon ; for the half 
of the Line EF is one Side of it. 
To make an O^ogm^ commonly called an EigbU 
Jjuare Figure. 
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Firft, Make a Circle. 

Secondly, Drvidc it into four equal Parts by two 
Diameters, tlie one perpendicular to the other, as 
AB and CD, 

Thirdly, Set one Foot of the Compaffes in A, 
and make the Arch ee ; alfo with the &me Extent fet 
one Foot in C, and make the Arch ff^ then thro' the 
Interfedion of the two Arches draw a Line to the 
Center, viz^ gb. 

Laftly, Draw the Line I C or I A, either of 
which is the Side of an Odagon. 

2^ make a l/dnagon. 

Firft,MakeaCir* 
cle, and a Triangle 
in it, as you were 
taught at the Begin- 
ning of this Problem. 
Then divide . one 
third Part of the 
Circle, As for Ex- 
ample, that A3 I, 
2, 3, B, into three 
equal Parts, Laftly, 
draw the Lines A i, 
I, 2, 2 B, &c. each of thefe Lines is the Side of a 
Nonagon. 




Ta 
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To make a Decagon^ 




You muft work alto* 
gcther as you did in ma- 
king a Ventagon : See the 
Pentagon above, where 
the Diftance from the 
Centre K to the Point at 
H is the Side of a Deca^ 
gon or T^n-fided Figure. 



P ROB. XIV. 

7bree Points Being given: How to make a Circle^ 
wbofe Circumference Jhall pafs through the three 
given Points^ provided tie three Points are not in 
ajlrait Line. 

Let A, B, C, be the three Pi^ints given ; firft fet- 
ting one Foot of your Compaffes in A, open them to 
any convenient Widenefs, more than half the Di« 




V t- --y 

V ^ 



\ 



...-•••^^ 



llance 
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: (lance between A and B, and deicribe the Arch ddi 
then without altering the Extent, let one Point in B» 
and crois the firft Arch at e and e^ through thofe 
two Interfedlions draw the Line e e. 

The very fame you muft do between B and C, 
and draw theLine^5 where thofe two Lines in- 
terfed: each other^ as at g^ there is the Centre of the 
Circle required; therefore letting one Foot of your 
Compafles in g^ extend the other to any of the 
Points given, and defcribe the Circle ABC. Note, 
The Centre of a Trianglfe is found the fame way. 
P R O B. XV. 
Htrw to make an ElU0s^ or Oval, feveral ways. 




D Fig. I. 
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Fig. I. Make the Circles, wbofe Diameters may 
be in a ftrait Line, as'ABs crofs that Line with 
another perpendicular to it at the Centre of the 
middle Circle, as c^: dratw the Lines cey cb, dg^ 
df. Set one Foot of the CompafTes in D, and extend 
the other to^, defcribing the Part of the EUipfis^y; 
with the fame Extent, fetting one Foot in C, defcribe 
the. other Part he: the two Ends are made by Parts 
of the two outermoft fmall Circles, as you ittfe, gh. 

Fig. 2. Praw two fmall Circles, whofe Circum- 
ferences may only touch each other : Thejn taking 
the Diftance between, their Centres, or either of 
their Diarpeters, fet one Foot of your Compafles in 
either of their Centres, as that marked 2, and with. 
,the other make an Arch af ^j. alfo at^;";there mo- 
ving your Compafles to the Centre of the other 
Circle, crofe the\ faid Arches at a and b^ which 
Crofles let be the Centres of two other Circles of 
equal Bignefs with the firft. Then thro' tlie Cen- 
tres of all the Circles, draw the Lines A B, CD, 
E H, F G ; which done, place one Foot of the Com- 
pafles in the Centre of the Circle I, and extend the 
other to C, defcribing the Arch of the Ellipfis CEF: 
The fame you muft: do at 2, to defcribe the Part 
B H, and then is your Ellipfis finiflied, 

Fig. 3. This needs no Defcription, it being io 
like the two former Figures, and eafier than either 
of them. 

Here note, that you make the Ovals i and 3 of 

any determined Length; for in the Length of the 

firfl:, there is four Semidiameters of the fmall 

Circles ; and in the laft:, but three. If therefore 

* any Line was given you, of which Length an 

; Oval was required, you muft: take in your Com- 

paflTes 
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pafles the fourth Part of the Line to make the O- 
val F/^. I. and the third Part to make the Oval 
Fig. 3, and with that Extent you muft defcribe the 
fmall Circles : The Breadth will be always propor- 
tional to the Length. But if the Breadth be given 
you, take in alfo-the fourth Part thereof, and make 
the Oval Fig. 2. 

Fig. 4. This Ellipfis is to be made, having Length 
and Breadth botji given. Let AB be jthe Length, 
C D the Breadth of a required Oval. Firft, Lay 
down the Line A B equal to the given Length, and 
crofe it ia the middle with the Perpendicular C D, 
equal to the given Breadth. Secondly, Take in 
half the Line A B with your Compaffes, 'viz. A e^ 
or B ^ ; fet one Foot in C, and make two Marks 
upon the Line A B, m%. ^ and g ; alfo with the 
fame Extent fet one Foot in D, and crofs the for- 
mer Marks at f and g. Thirdly, At the Point/ 
and g fix two Pins ; or if it be a Garden-plat, or 
the like, two ftrong Sticks. Then putting a Line 
about them, make faft the two Ends at fuch an ex- 
a£t Length, that ftretching by the two Pins, the 
Bent of the Line may exaftly touch A or B, or C 
or D, or hy as in this Diagram it does 2X h % fo 
moving the Line ftill round, it will defcribe an ex- 
ad Oval. 



D 2 P R O B. 
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P R O B. XVI. 

Htm to divide a given Line into two Parts, ivbicb 
maybeinjucb Proportion to each other as two 
given Lines. 

60 

, C ..■. .. ■> . C- 



D- 



40 



-D. 




\ 



\ 



r\ 




Lee 
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Let A B be the given Line to be divided in iuch 
Proportion as the Line C is to the Line D. 

Firft, From A draw a Line at pleafure, as AEj 
then taking with your Compaffcs tnc Line C, fct it 
off from A towards E, which will fall at F : Alfo 
take the Line D, and fet off from F to E. 

Secoridly, Draw the Line EB; and from F 
make a Line parallel to E B, as F G, which (hall 
interieA the given Line A B in the proportional 
Point required, viz. at G ; making A G and G B 
in lik^ Proportion to each other, as C C and D D« 

Example by Arithmetick. 

The Line CC is 60 Feet, Perches, or any thing 
clfe; the LineDD is 40 5 the Line AB is 505 
which is required to bb divided in fuch Proportion 
as 60 to 40. Firft add the two Lines C and D to- 
gether, and they make 100: then fay, If 100 the 
whole, give 60 for its greateft Part, what (hall 50, 
the whole Line A B, give for its greateft propor- 
tional Part ? Multiply 50 by 60, it makes 3000 ; 
which divided by too, produces 30 for the longeft 
Part; whidi 30 taken from 50, leaves 20 for tte 
fliorteft Part : as therefore 60 is to 40, fo is 30 to 

PROS. XVII. 

^ree Lines being fiven^ to find a Ffgurtb in Pra^ 
prtion to tbenu 

Let ABC be the three JLi^es A 14 

given, and it is required to find B 18 

a fourth Line, which may be in C 2 1 

liich Proportion to C, as B is to A, 

D 3 which 
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which is no more but performing the Rule of T^ree 
in Lines. As if we ftiould fay, If A 14 give B 18, 
what (hall C 2 1 give ? Anfwer, 27. But to per- 
form the fame geometrically, work thus : 

Firft, Make any Angle, as B AC : then take with 
your Compafles the firft Line A, and fet it from A 
to 14. Alfo take the fecond Line B, and fet it 
from A to 18 s draw the Line 14, 18. Then take 




the third Line C with your CompaiTes, and fet it 
from A to 21, From 21 draw a Line parallel to 
14, 18, which will be 21, 27. • Then from A to 
27 is the Length of your fourth Line required. 
\ , , - • • 

And here for a while I (hall leave thefe Probkms^ 
till I come to (hew you how to divide any Piece of 
Land ; and to lay out any Piece of a given Quanti- 
ty of Acres iflto any Form or Figure required : And 
in the mean time I fliall (hew you what is neceflary 
to be known. 



CHAP. 
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« 

Of Measures. 

AN D firft of Long Meafures ; which is either 
Inches, Feet, Yards, Perches, Chains, &c. 
Note, that twelve Inches make ope Foot, three Feet 
one Yard, five Yards and an half one Pole or Perch, 
four Perches one Chain of Gunters, eighty Chains 
one Mile. But if you would bring one Sort of Mea- 
iiire into another, you muft vfoi^hy Multiplication 
or Div^/ion. As for Example : Suppqfe, you would 
know hpw piany Inches *are contained in twenty 
Yard^: Firft, Reduce the Yards intp Feet by mul- 
tiplying them by 3, becaufe 3 Feet niake one Yard, 
the Produd is 60 ^ which multiplied by i?, thq 
Number of Inches in one Foot, gives 72.0, and fo 
many Inches are contained in 20 Yards Length. 

On the contrary, if you would have known how 
many Yards there are in 720 Inches, you muft firft 
divide 720 by 12, the Quotient is 60 Feet j that 
again divided by 3, the Quotient is 20 Yards. The 
like you muft do with any other Meafure, as Per- 
ches, Chains, Gfr. of which more by and by. 



Long 


Link 


Foot 


Yard 


Perch 


Chain 


Mile 


Inches 


7.92 
Link 


12 


36 
4-56 


198 
25 


792 


63360 




100 


8000 




Feet 


3 


16.5 


66 


5280 






Yard 


5-5 
Perch 


22 

4 


1760 




320 


V 




Chain 


So 



D4 
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See this Table of the Long Meafiire annexed, 
the Ufe whereof is very eafy : If you would know 
how many Feet in Length go to make one Chain ; 
look for Chain at the Top, and at the. Leftrhand 
for Feet, againft which, in thq common Angle of 
meeting, is 66 } ib many Feet are contained in one 
Chain. 

But bwaufe Mr. Gunter\ Chain is moft^ in Uic 
among Surveyors for mealuring of Lines, I {hal| 
chiefly infift on that Meafure, it being the befl \x\ 
\}i^ for Lands. 

This Chain contains in Length 4 Pole, or 66t 
Feet, and is divided into 100 Links, each Link is. 
therefore in Length 7/0^ Inches ; If you would turri 
any Number of Chains into Feet, you muft multi- 
ply them by 66, as ico Chains multiplied by 66^ 
makes 6600 Feet; but if you have Links to your 
Chains to be turned into Feet and Parts of Feet, 
you muf): iet down the Chains and Links, as if they 
were one whole Number, and after having multi- 
plied that Number by 66, cut off from the Pro-r 
duft the two laft Figures to the Right-hand, which 
will be the hundredth Parts of a Foot, and thofe 01^ 
the Left-hand the Feet required. 

EXAMPLE. 
Let it be required to know how many Feet 
there are in 15 Chains, 25 Links. 
I fet down thus the Multiplicand 1525 

The Num. of Feet in 1 Chain, Mu^iplicat. 60. 

9^ 
9150 



'ProduSl ioo6|5oFeet. 
The 
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The ProduO k xoo6^. This is fo plain, It needs 
110 other Ex^mpl^ 

But now ofi th^ other band, if one thouiand and 
fix Feet and ao half was given you to reduce into 
Chabs and Links ; you miift divide 109650 by 66, 
thcQnotient will be 1525, viz. 15 Chains, 25 Links* 
But for thoie that do not well underftand Decimal 
Arithmeticky and may perhapl meet with Imrder 
Qujcftions di this nature, I have ipferted ^is Table* 



A Table, fiieWing'liow many 
Peer, and Parts of a Foot; alio 
how many Perches^ and Parte of » 
Perch, are contained in any Num- 
ber of Ciiains and LinJc^ from 
one Link to one hundred Chaini. 



t^*fl 
5 



§ 
00 . 66b 



201 
01 

02 



20 

30 



» 5 



20 



3 
4 

603 

704 

8 

iop6 



980 



,08 

. 12 

16 

.20 

24 

.28 

05 . 280 . 32 

36 
40 
80 



•3 

. 300 

.96 

.62 



940 

.60 
. 20 
. 80 



4026 . 

5033 
6039 . 
7046 , 
80 5^ 

fool6^ 



5 "Ta 



•T3 



40 1 . 60 
002 . 00] 
602 . 40 

20 2 .80 
80 3 . 20 
4Q3 . 60 
00I4 . Op 






I 

3 
4 

I 

7 
8 

9 

10 
20 
30 



66 
132 

264 
330 
396 
462 
S28 

1320 

1980 

40 2640 



5^ 
903960 

704620 

So 

90 

100 



5280 320 

360 



905940 



4 

8 

12 

16 

20 

24 
28 

36 

40 
80 
120 
160 
33001200 
240 
280 



6600 400I 



^i Exphnatim of 
/i^ Table. 

If you would know 
how niany Feet arc 
contained in twen- 
ty of Mr. Gunter\ 
Chains : 

Firft, Under Title 
Chains^ feck for 20 5 
and right againft i^ 
under Title Feet^ 
ftands 1320, the 
Number of Feet con- 
tained in twentjr 
Chains. Alfo under 
Title Perches ftandsi 
80, the Number of 
Perches contained ia 
twenty Chains. 
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Again : If you wwld knpw how vainy Fed are 
contained in eight Links only of .the Chain, feek 8 
under Title Links ^ add tight againft it ftands 05.28, 
which is five Feet ^ of a Foot, fomething more 
than • five Feet and a quarter. Alfo lunder Title 
Perches, and Parts of. a Perch, ftands 0.32 ; which 
fignifies that 8 Links contain o Perch J^ of a Perch. 
• But to know how many Feet are contained in any 
Number of Chains and Links together : Firft feek 
the Feet anfwering to the whole Chains, and write 
them down next the firft anfwering the Links; 
and adding them to the other, you will have your 
Defire. Example: In 15 Chains, 25 Links, how 
many Feet? Firft, by the Table I find 10 Chains 
to contain 660 Feet, 

which I' write down Chains ^^ Feet^ Parts. 

thus. 10 660 

And when you have 5 330 

added them together, Liftks 20 13 20 

you find the Sum to be 5 330 

1006 Feet, and tVv of a 



Foot, that is contain- Added 1006 50 

cd in 15 Chains, 25 • 

Links. 

InJike manner, if it had been afked how many 
Perches had been contained in 15 Chains, 25 
Links? 



la 
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In the Table againft lo 


Perch. 


Parts. 


Chains Hands 


40 




5 


20 




20 Links. 


00 


80 


5 Links. 


00 


20 


ifwer, 16 Perches. 


60 


100 



Mark, that the foregoing Table is as big again as 
It need to be ; for you fee both the Columns arc 
alike in Figures, and only differenced by Points. I 
made it fo for your clearer underftanding of it ; 
which when you well do, you need ufe no more 
but one Column ; and that if you pleafe, you may 
have placed on a Scale, or any other Inftrumcnt. 
But now to bring a lefTer Meafure into a greater, is 
fo much harder than to bring a greater into a left, 
as Di'Oifion is harder than Multiplication : I have 
therefore, for your Eafe, hereto annexed a large 
Table, with which by Infpeftion only, or at moft 
by a little eafy Addition, as in the former, you 
inay change any Number of "Feet into Chains, 
Links and Parts of a Link (remembring all this 
while I mean Mr. Gunter^Chdhn)-;, alfo into Per- 
ches, and Parts of a, Perch. 
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Feet. 
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LinkiP.ofLPer 


P. of Per. 


I 





I 


5'5 





060 


(m o 


» 





3 


030 





. 121 


% ^ 


• 5 





X 


545 





181 


1^4 *« 


4 





060 





242 


^1. 


~^ 





JL 


J75 





303 


6 





9" 


090 





363 


1:§ 


7 





10 


606 





424 


8 





12 


121 





M 


jf<s2 


9 

lO 







»3 


636 
151 






1^1 


s, Lin 
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} 


1{ 
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57 
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30 
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600 
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9 
10 


SI 


090 
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36 

4* 
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424 
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12 


12 
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48 
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900 
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>3 


63 

30 
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121 


m 


2000 


30 
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>4ooo 


£ 


g 


^ 


242 
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4*4 
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75 
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This Table is like the former> dnd needs not 
miKh Explanation. However, I wiU give an Ex- 
ample or two. 

Admit I would know how many Chains ia 
Length are contained in 500 Feet. Firft, in the 
Left-hand Column^ under Title Feet^ I lopk out 
500, and right againft it I find 7 Chains, ^y Links, 
§j$ Parts cf 1000 of a Link, or 7 Chains, 57foVy 
Links. So likewile under Title Perches^ I find 
30/^ Perches. But if you would know how ma- 
ny odd Feet that 4:4^ is, you muft fcek for 303 ia 
the ColuBHi titled Parts of a Perch^ and right a^ 
gaiuft it you will find 5 Feet So I iay that 500 
Feet is 30 Perches, 5 Foot ^ 

Again, I would know how many Chains and 
Linlcs there are in 15045 Feet; Firft feek for 
iroooo, and write down the Chains^ Links^ and 
Parts of a Link ccmtained therein. Do the like by 
5000; alfo by 40 and 5. LaAly, adding them. 
tqgtther^ you have your Defire. 

Feet. Chain. Linh.Parts^ 

loooo— 151 = 51 = 515 

5000— y5^7s = 757 

40 — O = 60 =: 606 

^ddeJ, make 227 g$ 453 

Ahfwer, 227 Chains, 95 Links, and 4^3 Parti 
are contained in 15045 Feet 

One Exam^ ttK>re, and 1 have done with this 

How many Perches do 10573 Feet make ? 

Feet^ 
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Feet. Perches. Parts. 

loooo . 606 . 060 

500 30 303 

70 4 . 242 

% o 181 



Add- ^^640 786 



The Anfwer is, 640 Perches, , and .V^v of a 
Perch, or 13 F^et; a Furlong is 40 Perches in 
Length; 8 Furlongs make i Mile. And fo much 
oi Long Meajure: I (hall now. .proceed to . • 
Square Meajiire. ^ 

Planometry, or the meafuring the Superficies or 
Planes of Things (as ^iv Jonas Moore fays) is done 
with the Squares of fuch Meafures, as a Sc^rc 
Foot, a Square Perch, or Chain; that is to fay, by 
Squares whofe Sides are a Foot, a Perch, or! Chain ; 
. and the Content of any Superficies is faid to be 
found, when we know how many fuch Squares it 
containeth. 

As for Example: Suppofe A BCD was a Piece of 

ji ^^Land, and the Length of 

•/if I I jtt^j^^ LineAB'or CD was 

4 Perches ; alfo the Length 
of the Line AC or BD 
was 5 Perches ; I fay that 
Piece of Land contains 20 
fquare Perches, as you may 
fee it here divided ; every 
little Square being a Perch, 
having a Perch in Length 
^for its Side. If you lay 



{D 



down a fquare Figure, 
whofe 
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whoie Side is- i Fck)t, and at the End of every Inch 
you draw Lines croffing'ohe another, as thefehere, 
you will divkJd that fqulre Foot into 144 little 
Squares, or iqikare Inches. » - \ 

Or thus : The Line d b is a' Perch 
bng^ or 16 Feet |,- fo' is (he Line b d^ 
and the other 2 Lities: the whole Fi- 
gurfe abcd\% talldi a fquat^ Perch. 

But^ before^ we' go any farther, take this' Tabic 
following of Square Meafiire. 
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This Ti^Ie i$ like the fermer of long Meafure, 
and the \ik of it is the iaisie. 

Example : If you would know how many fquare 
Feet are contained in one Chain, look for Feet at 
Top, and Chain on the Side, and in the common 
Angle of meeting ftands 43 56, fo many fquare Feet 
are contained in one £|uare Chain. 

The common Meature for Land is the Acre, 
which by Statute is appointed to contain 160 fquare 
Perches, and it matters not in what Form the Acre 
lie, fo it contains juil 160 fquare Perches; as in a 
Parallelogram, 10 Perches (xie way, and 16 ano- 
ther, contain an Acre : So does 8 one way, and 20 
another; and 4 one way, and 40 another. If 
then, having one Side given in Perches, you would 
know how mc you muft go on the Perpendicular to 
cut off an Acre; you muft divide 160 (the Num- 
ber' of fquare Perches in an Acre) by the given 
Side, the Quotient is yoin: Defire. As for Exam- 
ple: The g^ven Side is 20 Perches, divide 160 by 
20, theQ^tient is 8: By that I knoWj that 20 
Perches One way, and 8 another, including a right 
Angle,, will be the two Sides of an Acre ; die other 
two Sides muft be parallel to theie. 

And here I think it convenient to infert this ne- 
ceflary Table, ihewing the Length and Breadth of 
an Acre in Perches, Feet, and Parts of a Foot : But 
if your given Side had been in any other Sort of 
Meaiiire; as for Inftance in Yards, you mud then > 
have feen how many iqu&re Yards had been in an 
Acre, and diat Sum you mufl: have divided by the 
Number of your gjlven Yards, the Quotient would 
have aniwered the Queftion. 

EXAM- 
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EXAMPLE. 

If 44 Yards be given fbr 
the . Breadth, how many 
Yards ftiall there be ih the 
Length of the Acre?' ' 

Firft, I find that arf Acre 
contains 5^40 fquire Ydrds, 
which I divide by 44, tlie 
Quotient is 110 for the 
Length of an Acre. And * 
thus fcnbvirin^, well* how-to 
take thdLcngtK and Breadth , 
of an Kcity !you may alfo 
by the iiinc way knovir hcJw ^' 
to lay do^n any Number 
of Acres^together;of which ^ 
more herea;fter; ' . 

Reducing of oneSbrtof 
fquare Meafuj-e to another, 
is done, as before taught in 
long-Meafure, by Multipli- 
catidn and Divifion. And' 
beiaiife Mr. G««ffr*s. Chain is chiefly ufed by Sur-* 
veyors, I {hall only inftance in that, and fhew you' 
how to tiirn any Number of Chains and Links in- 
to Acres, Roods, and Perches. Ndte, that a Rood* 
is the fourth Part of an Acre. . 
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And firft, mark well that lo fquare Chains make 
I Acre, that is tq, fay, i Chain in Breadth, and lo 
in Length ; or 2 in Breadth, and 5 in Length, \% 
an Acre, as you may fee by this rmall Table. 

Q Q En 2* And thus well weigh- 

«. 8. i*' S ^"g ^^' ^® Chains naakc 

' P P * S> ^^ Acre, if any Number 

^ of Chains be given you 

Ct to turn into Acres, you 

1 10 00 p* muft divide them by 10, 

rT^ ^ S ^^ ^"^ *^^ Quotient will be 

^3 S- 3 S3 333 the Number of Acres con- 
^4 5" 2 50 , tained in fo many Chains* 

S^5 &j 2 06 But this Divifion is ab- 

S 6 pi 66 ^666 breviated by only cutting 
>7 > I 42 285 off the laft Figure; as if 
38 § I 25 1&90 Chains we^e given 

*9 * 1 II III to turn into Acres, by 

cutting off the laft Fi- 

.gurc 159I0, there is left 159 Acres, which is all 
one as if ybii had divided 1590 by lo** But if 
Chains and Links be given you together to turn into 
Acres, Roods and Perches, firft from the given Sam 
cut off three Figiffcs, which is two Figures for the 
Links, and one for the Chains, what's left fhall 
be Acres* And to know how many Roods and 
Perches are contained in the Figures cut off, multi- 
ply them by 4 ; and from the Produdt, cuttbg off 
the three laft Figures, you will have the Roods : 
And then to know the Perqhqs, mukiply the Fi- 
gures cut off from the Roods, by 40 ; from which 
Produd:, cutting off again three Figures, you have 
t^ Perches, and the Figures cut off are thoufandth 
Parts of a Perch. E XA M- 
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E X.AMP.LB.' Vi- 

'• \ ^ ' ■ . . '-'. 
|a 1599 fquare; (^laiw, m^:$S fqiiaroXiliks,' 
liQW many ActcB, Rpodsi a^d l^urtbts ? . / > 

. •,. . ■-. 4 

Answer, i>^ Acres, 3 Rood 

■3*rlwr Roods ■ 31^20 

Perches 24I800 

';~ V; . • ^ i •• • -••-■ '- 

:~ On the contrary, if to any N)imber of Acres gi- 
ven' yon add a Cypher, they y ill -be ttirned into 
'Chains: Thus 99 Acres are 990f^Chain§, 100 Acres 
iooo Chains, &c. the fame^sif you^had mtiltiplfi* 
cd the Acres by 10. And if you would turn Iquare 
,ChwiiS-into (quare Links, add four Cyphers to the 
End of the Chaii|vfo w&l 99^ Ghai^is^be 191^00000 
Xiiilkfiy iQooCbaitehe JOQd)oaDd.Laiiiks; dt (S|ie 
aj if you had nml^ptiod 990 bf looxap^ tht Noofi- 
bcar of fqtzare Links; a&ittakied in) oad iC^ain, '' 
Asd noWy wl»tfcas in cafl|ing.tip.the^Contemcof 
a Piece of Land.me^rfcd by MtiGunter's Chain, 
/w^z^. mi^tiplyingl Cha&is:aaad Iiiiiks. by Chains ^d 
Links) the Proid^iwiHije iqii3ti^I(.ihk^ yc%tikn§: 
tfaGre£bi» feom. that IVx>du£b cu> ^^ fisafe' Figatt^ tip 
find the Acres ;^ vghiah is:die&measJf: you divide 
the Firodudt by ^oootia (the Number of' (((ii^lis 
Links contained in one Acre) theri mukipiy db 
:fim Figures cut off. fay 4*. and from that ProdU4S: 
xntttng off five Figures. ycoi.Ml'ill haw^be; JUodi. 
: :. E2 Laftly, 
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Laftly, multiply by 40, and take away (as before) 
5 Figures, the.ireff aife PdrcBtcs. v 
EXAMPLE. 
,r^A^hit a Parallelogram, or long Square', to bp 
one way 5 Chains,! ^ij Links^-and the other wky 4 
Chains, 3 5 Links : I demand the Content in Acres, 
iRodds and Perches ? 

Multiplicand 555 
.': . . ',.li4uUipticmt -435 

' 1665 

. ,, 2220 



Anfwer, 2 Acr^s *) Acres 2(41425 



J.6 Percl.., 

And tS P'art/oi a'Pc'nk] 



^ /^ ,.., Roods .i\^§^yop 
26 Perches J /, . \.'^' . ^' !- * ' ,' .. . '. - . /. ^ ^o 



'^ ' P&cbes^yejzidoo 



c:iiaftly, Becaufe^ feme! Men: cjiufe rather ito'caft 

up the ;C6aient of Land in P^chis, i» will heife 

hxisiBy {hevf 3tQu> how it is dcme^ whibh as only by 

dividing, by 160* (the Numfacr of fijuarc Perches 

contained in ode Apre) the Niraib^ of Perches given. 

, EX A M PL E. :. : ; 

:, Admit ajParalld6grim;torbeia length. 55 Perches, 

andrin breadth 45 I^erches; %hefe two multiplied to- 

igethcr, make 2475: Perches; which to turn into 

tAcres, divide jbyj 60,; the Quotient is 15 Acres,' arid 

75 Perches, remaining ; which to turn intoftoods, 

divide by 40, the Quotient is i* Rood, and 3 5pcrchds 

wmaining. So much i8:the.eontent of fuch a Piece 

of I^and, "vizii^ Acres/ i Rood, and 35 Perches. 

r. yl Here 
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Hece,folIows .a Tahl?.tQ,tura.Pcrches into Acres, 
floods aiM Vkj0$it&r::i- . „ ' 
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The Ufe of the Table. 

• ' ^n 2475 Perches, how many A- 
cres. Roods and Perches. . 






Perch. Acr. Rood. Per. 



' ^ '* 2000 12 2 CO 

' - - 400 2 2 CO 

1 ;: ::. 70 o i 30 

To which add the odd 5 Ptrches O O OC 




Anjwer 15 i 35 






E3 



CHAP. 
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CHAP. V. ; i Tf 
Of Inftruments and their Uic?. \. 

■ « ■■— ' ; .;, <■ i ' V ' ." L^ ■ bj ' f H ' ! ! "» 

' ! * 1 

■jlnd^rft'pfthe.-Cbiin' ■.' U 1 

THERE are feveral Sorts of Chains, its Mr; 
Ratbborne's of two Perch long j others of 
one Perch long : fome have had them loO I^c^ ini 
Length. But that which is moft in Ufe among Sur- 
veyors (as being indeed the beft) is Mr. G4»«r's^ 
which is 4 Poje long, containing loo Links^^^cacH 
Link being 7/^ kivbcs : The Defcription of whicl* 
Chain, and how to reduce it into any othfci? Mfea-r 
fure, you have at large in the foregoing Chapter of 
Mcafurc. In this place I (hall only give you fome 
few Direftions for the Ufe of it in meafuring Lines^ 
Take care that they who carry the Chain dc?vi-^ 
ate not from a ftraitLine; which you may do by 
ftanding at your Inftmment, and looking thro'ih* 
Sights : If you fee them between you and the Mark 
obferved, they are in a ftrait Line, otherwife noli 
But without all this trouble, they may cwry lh< 
Chain trac enough, if he that follows the Chain 
always caufes him that goeth before to be in a di- 
reft Line between himfelf, and the Place they arc 
going to, fd as that the Foreman may always cover 
Ihe Marie from him that goes behind. If they 
fwcrvc from the Line, they will make it longer 

than 
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than really it is, ar ilrait Line being thct itjbarefl Di- 
itance ttmt can be between dny two I^kces« 

Be fare that they whiScih carry the Chain, miftake 

' not a Chaio either over or under in iheir Account $ 

for if they flioutd, the Error would be very confi-- 

derable ; as fuppofe you were to meafure a Field that 

you knewto be exadly iqu^fe, and tfaorelbre need 

meafure but one Side of it 1 if the Chain* carriers 

ihould. iQiflake but one Chain, and tell you the 

Side was but 9 Chains when it was really 10, you 

would make oFtbe Field but 8 Acres and 16 rer- 

jches, v^rhew it ftiould be 10 Acres jilft. And if in 

fo fmall a Line fuch a great Error may arife, what 

may be* in a greater, you may eafily imagine s but 

the ufiial way to prevent fuch Miftak^s, ^is to be 

provided with 10 finall Sticks, (harp at one End, to 

flick in tbc Ground 5 and let him that goes before 

take all into his Hand at fetting out,' and at the End 

of every Chain flick down one, which let Jhim that 

follows t^ke up; when the 10 Sticks arc done, be 

fure they have gone 10 Chains; then if the Line be 

longer, let them change the Sticks, ami pi^oceed as 

i)efore,' keeping in memory how oftewl ih^y change: 

They may either change at the End of loChains^, 

th^n the hindmofl Man mufl give the 'foremoft all 

hig Sticks 5 Of, which is better, at tliie End of li 

Chains, Mid then the laft Man m*ft;gi«eth^ firft 

but 9 Sticks; keeping wne to himielf. A* werj 

)Qiangc icouftt thi Sticks, for ' fear 4«ft'^yQuhav* 

dropt onc,^ which fdir^Jlimfes happeifc. *^ » '^^''^ 

If you find the Chain too long for '^yddf Ufe, ais 

for fomc Lands it i&, ^efpecialty m jirtfeVia^^ yoa 

may then take the half erf (the Chain^ and meafc^ 

t»s before^ teniienabring^ftill when you put down ^ 

E 4 Lines 
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1/ines ia.ypurFidd-'Booki that you fet dbwn but 
, . the Half of the- Chains, and the odd Lmes; as tf 
e Line m^furtd by the little Chain be ii Chains, 
25 Link?, you muft fet down 5 Chains, 75 Links; 
and then in plotting and cafting up, it- ivill be the 
iame as if you had m^afored by the whole Chain. 
' At. the, jE^id :of every : 10 JLihks you. may, if you 
fiad;itcdnyeni<5nt, have ja> Ring, a Piece of Brafs 
pr a Rag, for your more ready reckoning the odd 

Links. : '.,<: ../..:::!.. ' ■ :: 

. When y<>u put dowti! in your Field-Book the 
il^ength pf 9ny Line; you may fet it thus, if you 
pleafe, witha Stop between the Chains and Links, 
:0s 15 Chaifl$, 15 Links;' 15.15; or withefut, as 
tthus, 1515,' jt will be alj one in the caftJiig up. 

;. OflnfirumenUfor the, taking of an Angle in the 
: Fieki. 

c J Ther^e are but two material Things (towards the 
jajeafuring of a Piece of Laud) to be done in the 
Jfieldj the one is to meafure the Lities (v^jhich I 
;have (he^d ypu how to do by the Chain) i^nd the 
cither to :t»l^,the Quantity pf an Angle included by 
3thefe< Lines ; . for which there are almpft as many 
Jaftruraeflts^as there are Surt^eyors. Spch mripng the 
Ijeft as h*ve got the greateflr Efteem in the World, 
fire the plafn Table for fmall Inclofures^ . the Semi«- 
'Circle for- cha<fapaign Grounds^ the Circumliw:entor, 
the Theodolite, &c. To dpfcribe tbefe to you, their 
0^ ^artsi ho^'tp put them together, take them afunder, 
J£^c. is Ikc teaching the Art of Fencing by Book ; 
-$3^ H^ur'j^tJfe of them, or but lobking on them iji 
lltife JpftS?»«flyt-caak^^^ Shop, will bSter. defcribs 
' £* s i ' ^ them 
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them to youV than the readkig/one hundGed Sheets 
of Pa|)er conoerning them. Let it fuffice that the 
only Ufe of theia all is no more (or chkfly at moft) 
hutthiSy viz.ir :-... ,. 

^otaie tbe^^antity efanA^te. * 

As fuppofe AB and. AC arc two.Hcdjges, or 
other Fences of a Field, the Chain ferves to mca* 




!■■ l' ^ 



' ' ' ' ' ' » . 

fure the Length of the Sides A B or A C, anid thefe 
Jnftrumente we are ipeaking o^ are to take the 
Angle A. -And firft by the , ^ 



'\ .'♦ 



, Plain Table. 

. ., Place the .ikble (already fitted for the Work, 
5vith a Sheet of Paper upon it) as nigh to the An- 
gle A as you can, th^ North-end of the Needle 
panging directly over the Fhwer-ik-'Juce ; then 
make a Mark upon the Sheet of Paper at any con- 
venient Place for th^ Angle A, and lay the Edge 
pf the Index tq the Mark, turning it ahoat, till 

through 
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tfanmghjdbe^ghtB yoii^py B, th^ draw the Lidt 
AB ^ the Edg^ of the iiidesc. Do the fame finr 
theLilie\AC^ keeping the. Index Aill upon the iirft 
Mark, then will you have upon your .Table an An^ 
gle equal X^ the Angle in the Field.^ 



-i, 



Semicircle. 

Place ycftfr Semicircle in the Angle A, as near 
the very Angle "^as poffibly you can, and caufe 
Marks to be fet up near B and C, fo far off the 
Hedges, as your Infl^mpent at A ftands ; then turn 
the Inftrument about, titk through the fixed Sights 
you fee the Mark at B, there fcrew it faft : Next 
turn the moveable Index, till through the Sights 
thereof you fee the Mark at C, then fee what De- 
grees upon .the Limb are cut by the Index 3 which 
let be 45, fo much is the Angle ABC. 

Hew to take the Jam Angle by. the Circumferentor^ 

Pkee your Inftrument, as before, at A, with 
the Flower-de4uce towards you, dircft your Sights 
to the Mark at B, and fee what Degrees are then 
cut by the South-end of the Needle, which let be 
55 \ do the fame to the Mark at C, and let the 
Soiub«csnd of the Needle there cut 100 ; fubtraft 
^Idflerout of the greater, the Remainder is 45, 
the Angle required. If the Remainder had been 
ncre than 180 Degrees^ you muft then have fub- 
tctdled it out of 360, the laft Remainder w6uld 
have been the Angle defired. 

"Thii 
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l%is laji Inftrument depends wholly upon the 
Needle for staking of Angles, which often proves 
erroneoas ; the Needle yearly of itfelf varying from 
the true Norths if there be no Iron Mines in the 
Earth, or other Accidents to draw it afide, "vvhich 
in nniountainousLand^ are often found: It is there- 
fore the beft Way for the Surveyor, where he poffi- 
yy can, to take his Angles without the Hdp of 
tfee^ Needle, a^ is before {hewed by the Semicircle. 
But in all Lands it cannot be done, but we muft 
lometinies ntiako ufe of the Needle, without ex- 
ceeding great trouble, as in the thick Woods of 
Jamaica^ Carolfnay &c. It is good therefore to 
hiavse fach an Inftruftient, with which an Angle in 
the 'Field may be.taken either with or without the 
Needle, as is the Semicircle, than- which I know 
no b^tt^er InftVtimdrit* for the Surveyor's Ufe yet 
made^publick j therefore, as J have before (hewed 
you, bow by thfe Semicircle to take an Angle with-. 
o»t >the Help of the Needle, I ihall here dircdfc 
yott,: 

How with the Semicircle to take the §^antity of an 
• *^ - AngU in the Field by the Needle. 

Screw fall tl» Inftrument, the North-end of the 
Needle hanging diredly over the Flower-de-luce tn 
thtChardj turn the Itidex about, till through the 
Sights you efpy the Mark at B ; and note what 
Octrees the Index cuts, which let be 40 ; mov6 
^gaiB the Index to the Mark at C, and note the 
Degrees cut, viz. S5. Subtradt the lefi from the 
greater, remains 45, the Quantity of the Angle. . 

^ . Or 
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7 Or thus:. . /, 

J. Turn tbe.whofe. Jnftrumeiy^. till thro* the fixed 
sights you cfpy:.thj? Mgirk at ]8,i. then fee what De-. 
grecs.vppn the, Chard ^re cut t^ the Needier which^ 
far Example^ axe >% 15 : Turn ^Ifo the Jnjftrument till 
thjp^ugh tbp i^e Sights yqu efpy C,;and note the 
De^!ee>: upon the Qiard then CUt" by the Needle; 
wh^phiiet be 270;; fubtrai<ft the Jd$ from the great!-* 
«r> (?s..^f9re in working by ; the Circumferentoi') 
regiai^s, 45 for. die . Angltj. Mjirk^i if. you ;turn the 
'Floifi0rx4^4u(ie itpw^fjcjs .^he Mark, .yop iijuft look at 
theJSorth-^nd.of^ Needle forv your Degrees. .^'' 
;.; ]^j4es.the^ of the.Chjirfd pf the Scmi4 

ciff leinto ^6pi ^tjti^l Parts or^Degi^ees ; it is aifo di- 
vided; into TOur, Quadrants, each containing 96 De* 
gr^es; •beginning' at the-Noetfe and SputojPoint, 
andpr9G€eding both ways tiUitb^y- end Jn ..90. .De- 
gree^ at the Eailan^ \yeft Points; Which Pointy ^e 
marked conteary^ 5;/^. Eaft ^thta W. and. Weft* 
with an E. becaufe when you turn your Inftrurxient 
to the Eaftward, the End of the Needle will hang 
upon the Weft-fide^ ©"r. 

If by this way of Divifion of the Chard you 
would take the aforefaid Angle, direft the Inftru- 
in?nt fq (the Flower-de-luce froiri you) till through 
|he fixed Sights you efpy the Mark at B; then fee 
.what Degrees are cut by the Nqrth-end of the 
jNeedle, which let be N E 44 5 n^t direct thelur 
ftrumenttoC, and the North-^nd of the Needle 
will cut N E 89 , fubtrad the one fi"om the other, 
-jind there will remain 45 for the Angle. 

But if at the firft Sight the Needle had hung over 
NE ^$^ and at the fecond S E 80, the© take 55 

from 
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fibfti 90, remains 35 ; take 8b from 90, remain^ 
lorwhichadded to 35, makefr 45, the Qjaiintirr 
of the Angle: Moreover,, if at th^ firft Sight ^ihc 
North-end of the Needle had pointed tb M W 2a, 
and at the feconH^N E 23, thcfe Iwo muft' hav^ 
been added together,; and they would hayq made 
45, the Angle as bcfcre. ^ ; ' '1 '^\ 

Marky If you had turned the ^outh^part (ff youjr 
Ii^umcnt to l;h^ Marjcs, then you rnuft have, ha^ 
reippd to, the ^Qutl^rcpd of ycm Kecdie., / r' \,* r ^^ 

A\tbio' I hav'9 <B^^Iq bng .flieVing. you hov^ 'tp 
tj^kc an Anglp. $y. tjbq [l^cedl^, yet. when we)cprne tp 
i&rvey Land, by tbcNeiedi^ ^js ypu <hall fee. by an^ 
ty^ ipve ;need take. h^\ 'bal£,the p^^ns.s ^or ,we.- t^^n^a^ 
the Quantity of the Angle incljLi(led % two.- Ijiiies, 
bur the Quantity pf,^kq Anglie^each Line makes vfiih 
the Meridi^iji 5 >jth^n (^rawing Meridian-Liaes lUpo^i 
,P^perj : which, j-eprcfe^it , the Ne^le pf . th^ tnffru^ 
ment,; by the hclp.pf ^ Protraftpr^ which r^prefent? 
the-hiftiruniept, we^readily^k^ the Lines an^ 

Ajigjjes inr ^ch Proportions as ^there are ia the Field, 

This ^yay o£ dividing the Chard into four .pos^ 
J6i in'^my ppi^iion, for any Wc^rk the t>'^ff ;- cBut 
there is. a. greater Uie yet. to jje rnade. pf it, .wKjcjlj 
ihall hereafter befhewed in its proper pkge. 1 ' ' . 

Ypu muft always have in readineis ^n the I^l?!;^ 
X littje Book, in which :&irly to infcfrt your ^^^^ 
apd Lings ^.wbjch Book you may divide -by- lWs 
into Columns; a§; you ihall thii^k coovehient .ifi 
your Praftifej ikying always a large ;Colu,nin to 
the Right-hand, to put down what remarkaWe'thirigs 
you;ineet with in your way, a?. Ppncis, Brf?oks^ 
Mills, Trees, Qi;:.t;[ie like.^ Thus/ for ^xarapl'e, if 
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.you bad taken tl^ Angle A, and found k tacon- 
^in 45 Pegrees; and measured the Line A 6, and 
found it to be. 12 Chains, ^^ Links, fet it down in 
your Field-Book thus : 



A 


45 


00 


Quio. 
12 


,55 


'• ' 













Or if at A you had only turned your fixed Sights to 
B, and the Needle had then cut 3 15 5 in the ^laoe 
of 45, you muft have put dowir 315. If yi^ filr- 
. vey by Mr. Norwrncfs Way, then there muft be^foiir 
Columns more for E. W. N. and Soutfiing. You 
may alfo make two Columns more, if you pieaft, 
for OfF-fets, to the right and left. 

Laftly, You may chufe whether you will ha^ 
any Lines or not, if you can write ftrait, and in 
good Order, the Figures dircSly one under Jiftd- 
ther. For this I leave you chiefly to your own 
Fancy -, for I believe there are not two Surveyors in 
England^ that have exaftly the fame Method for* 
their Field Notes. Of the Scak. 

Having by the Inftrument before fooken of, mea- 
fored the Angles and Lines in the Field ; the next 
thing to be done, is to lay. down the fame npon 
Paper; for which Ufe the Scale ferves. There are 
feveral Sorts of Scales, fome large, fome fmall. ac- 
cording as Men have occafton to ufe them : but all 
do principally confift of no more but two Sorts of 
Lines; the firft of equal Parts, for the laying down 
Chains and Links ; the fecond of Chords, for !ayr 
ing down or meafuring Angles. I cannot better ex*- 
plain the Scale to you, than by fhewing the Figure 
of fuch a one as are conimonly ibid in Shops, and 
teaching how to ufe it. Thofe 
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Thofe Lines that are numbered at top with i J, 
12, i6| &c.SLTe Lines of equal Parts, containing 1 1, 
12, or i6 equal Parts in an Inch* If nbw by the 
Line of 1 1 in an Inch, you would lay down lo 
Chains' 50 Links, look down the Line under 1 1, 
and fettingone foot of yout CompafTes ifi ro, cloie 
the otl^er itill it juft touch 50 Links, ; or half a 
Chain, | iii ,the final! Divifions. Then laying yotir 
Ruler i^po^ the ^ Paper, by the Side thereof make 
^ ' j j p ' *wo fipall: Pricks, with thq Tame Ex- 
j ]^ tent of tjife Compaflfes, kndj draw the 
Line A B, which fhall contain in l^en^th a o Chains, 
50 Link$, *by i the Scale of n in an Inch. The 
Back-fide ot the Scale is only a ^cale of 10 in an 
Inch, bdt divided by Diagonal Linfs naore nicely 
than the other Scales of ^qual Parts. ^ j 

How to ldy\dmnan Angle by the Line of Chords. 

If it were requir'd to make an Angle ehat (hou'd 
contain^ 45 Degrees. . * . 




Draw 
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Draw a Line at pleafiire, as A B ; then fetting 
one Foot of your Compaflcs at the Beginning of the 
Line of Chords, fee that the other fall juft upon 
60 Degrees : With that Extent fet one Foot in A, 
and defcribe the Arch C D. Then take from your 
Line of Chords 45 Degrees, and fetting one Foot 
in D, make a Mark upon the Arch at C, through 
which draw the Line AE: So (hall the Angle 
E AB be 45 Degrees. If by the Line of Chorda 
you would eredt a 'perpendicular Line, it is no 
more but to make an Angle that (hall contain 90 
Degrees. 

The Reafon why I bid you take 60 from the; 
Line of Chords to make your Arch by, is, becaiife 
60 is the Semidiameter of a Circle, who& Circum- 
ference is 360} 

How t$ make a Regular Polygm^ or a Figure of ^^ 
6, 7, 8, or more Sides by the Line of Chords. 

l^iyide 360, the Number of Degrees contained 
in a Circle, by 5, 6, or 7, the Number of Sides 
you would have your Figure to contain; the Quo- 
tient taken from the Line of Chords (hall be one 
Side of fuch a Figure. 

EXAMPLE. 

For to make a Pentagon, or a Figure of five 
Sides: Divide 360 by 5, the Quotient is 72, one 
Side of a Pentagon. 

Take 60 Degrees from your Line of Chords, 
and defcribe an obfcure Circle ; which done, take 
72 from your Line of Chords, and beginning at 

F any 
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any Part of the Circle, fet oflF thai Extent round 
the Circle^ as from A to B, from B to C, and to 




round till you come to A again. Then having 
drawn Lines between thofe Marks, the Pentagon 
is compleated. The like of any other Polygon, 
though it contain never fo many Sides. 

As for Example in a Heptagon : Divide 360 by 
7, the Quotient will be 5 1 Degr. 25 Min. which if 
you take from the Line of Chords, and fet off round 
the Circle, you will make a Heptagon, as D £, 
E F, F G, &c. are thclSides thereof. 

7i 



Digitized by 



Google 



Of Infiruments and their Ufes. 6 j 

^0 make u l^riangk in a Circle by the Line gf 
Chords. 

Firft, Take the ^hoXt Length of your Line of 
Chords^ or the Chc^d of 90 Dc^efcs, with your 
CofnpaiiS» ; which Diftance upoii the Circle &t off 
from C to *. Then- take qo D^egrees from the Line 
of Ghords, and fet that from * to H. Draw the 
Line CH, which is one Side of the greateft Tri- 
angle that can be mad$ in that Circle. 

Or you may make it by fetting 6ff twice the Se^ 
midiameter of the Circle $ for 60 and 60 is i2o, n 
well as 90 and 30. 

Htnv to make a Line of Chords^ 
]?ix&^ Make a Quadrant^ or the fourth Part of a 




F 2 



Circle 
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(!;irclc, as A, B, C ; divide the Arch thereof, viz. 
h^.C^ into 90 equal Parts y which ycti may do by 
dividing it firft into tfircc equal Parts, and every of 
thofe Divifions into three equal Parts more, and 
every of the laft Divifions irito!tea equal Paris, 

Secondly, Continue the Senlidiameter BC ta 
any convenient Length, as toD. Then fetting 
one Foot of your Compaflfes in C, let the dthfer fall 
dn 90, and defcribc the Arch 90, 90. §0 likewife 
80, 80 i 70, 70; and the reft, CD is the Line of 
Chords, and thefe Arches cutting it into, unequal 
Parts, conilitute the true Divifiooa thereof, as you 

Siay fee by the Figure : Yqm may, if you pleafe^ 
raw Lines parallel to D C, as I have ilone here^ 
for the better diflinguifliing every tenth and fifth 
Figure. 

<* ... 

^ ' ^ OftbeProtraSior. 

The Protractor is an Inftrumcnt with which, 
with more Eafe and Expedition you may lay dowji 
an Angle, than you can by the Line of Chords : 
Alfo when you have furvcyed by the Needle, by 
placing the Diameter of the Protractor upon a Me- 
ridian Line made upon your Paper, you readily, 
with a Needle upon the Arch of the Protradlor, 
prick off the true Situation of any Line from the 
Meridian without fcratching the Paper, as you muft 
do in the life of the Line of Chords. It is made 
almofl: like, and graduated together like the Brafs 
Limb of a Semicircle, performing the feme Upon 
Paper, as your Inftmment did in the Field: Sec 
heretheFigure of it. 

For 
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For the Ufe of the Protraftor, you multhaye a 
fine Needle, fuch as Women few withal, put into 
a fmall Handle of Wood, or Ivory, or the like, 
^bicb is to put throijgJi|^e,Cep^^,^lje VxQtr;^&ff 
OT to ^ny point a{ngnp^^^upp^^fH^^ .t^tftfefi 
Protracacj: may turn vQj^jj^jc^n iu ..i . . \ j. .; ^ , 



U \ 



i oi 



ShurU iay^d(rwn^m?s/iriglit^ with 4h 'Protra^or. 



,x 



<\ 



)jj.. 



If it were reqaiwdlbyiihe^^rfetFaaOT^W lay dowrf 
ah Ajwld.of 30 Ditgi«ei kl^^ Mie^ AB, then 

take tm Vmpci&M?zm^mg^a^if6it thrbughr 
the Centwf^Mj^t tliftrd(tfjC>p|a(Se thd^Noidk in A, iof 
that the Centre of the Pfotradtor may lie juft is^ri 
the End of the Line at A, move the Protraftor a- 
bout tiU you find the Diameter thereof lie upon the 
Line Ad} then at 30 Degrees upon the Arch» 

F 3 with 
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iRrhh your ProttaCHng Ncecjle makt a Mark' upoil 
the Pipcj as at C; dfdw the Line CA, which ftiall 
make an Angle ctf jo De^ees, viz. B A C. ' ^ 

If you furvey according to Mr. Norwoods Wzy 
Wore ipokcn 0^ :k wiH hj^^gpod to haiw the Aith 
of your Protrador divided accordingly, viz. into 
tVfo Q^irap^^ Ojr tvd«e'9p IHgreeSi /"• 

I need % fto moreoLa Protrasdor, my i»genir? 
ous Man may ea% M tl:«e i^cral U^ Upiorcof } 
it behig, as k ivf^e/but o^id^ aa £{tti!0ai6: of Ich 
fl:niments. 



.^HAR 
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CHAP. VL 

How to take the Plot of a Field at one Sta- 
tion in any Place thereof from whence 
you may fie all the Angles by the Semicircle. 

ADmit ABCDEFtobea Field, of which 
you are to take the Plot: Firft fet your Se- 
micircle upon the Staff in any convenient Place 
thereof, as at O, and caufe Marks to be iet up in 
every Angle : Diredt your Inftrument,' the Fhrner- 
de-luce from you to any one Angle : a« for £]^am- 
pie to A ; and efpying the Mark at A through the 
fixed Sights^ there fcrew fail the Inftrument ; then 




F4 



turn 
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turn the moveable Index about, (the Semicircle re- 
maining immoveable} thi through the Sights* there- 
of you cfpy the Mark at B. See what Degrees 6a ' 
the Brafs Limb are cut by the Index, which let be 
8o J write that down in your Field-JBook.; fo turn 
the Index round to every one of the other Angles, 
putting down in your Field-Book what Degrees the 
Index points to. As for Example, at C 107 De- 
gree?, at D 185: Mark that at D, the End of the 
Index will go off the Brafs Limb, and the other 
End will come on ; you muft therefore lopk for 
what Degree the Index cuts in the innermoA Cir- 
cle of the Limb at E 260, at F 3 1 5 Degrees, 

All which you may note down in your Field- 
Book thus : « 



'> 

s 

1, 

G A 
B 
C 
0D 
E. 
F 


Minutes. 
Degrees. 


IP* 5 

I 1 

"sTto 
*o.po 

II . 40 
io<-5tS 

12 . 00 

:8.78 


4 ' 

— : ::^,_ ^ 


00 . 00 . 
080 . 00 . 
107 . 00 . 

185 -oof: 
260 . 00 . 
315 .00. 



" Secondly, Qaufe the Diftance between your In- 
ftrument and 'every Angle to be meafured: Thus, 
from to A will be found to be 8 Chains 70 Links ; 
from to B,! 10 Chains 90. All which fet down 
in Order in your Field- Book, as you fee here above; 
and then have you done what is ncceffary to be done 
in that Field towards ineafuring of it. Your next 
Work is to protra'^^pr lay it d9wn upon ^apcr. 
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Haw toprgtra^ the former QbJervaH^ns takm^ 

Firft draw a Line at adventure, A a; then takt 
fron) your Scale with your Cdin|Kt£res, the firft Di- 
ftanpe meafured, viz. fi-oin to A, 8 Chains^ 7Q 
]liini^s; and &tting one Foot in any convenient 
Plac9 of the Line^ which nqiay reprefent the Place 
where the InftrumeAt flood, with the other make 
a Mark upon the Line as at A, fi> fhali A be the' 
firft Angle, and o th^ Plaice whpre.thc Inftrument 
flood. 

. Secondly, Take a Prptra^lor, and having laid 
the Center hereof exadly upon 0, and th* Diam^ 
ter pr Meridian upon the Line A.41, the Semicircle 
of the Protrjiftpr lying upwards. There hold it 
fgft, and with your protra^ing Pen make $ Mark 
upon the Paper againft 80 dcg. IP7 de& Gfc as you 
fipd them in the Field-Book. Then for thbfc De- 
grees that exceed 180, you muft turn the Protradl^T 
or downward, keeping ftill the Centre upon O^ 
and placing again the Diameter upon a A. Mark 
put by the innerpaoft Circle of Divifidns the reft of 
yopr Obferyations j ^5, 260, 3 1 5. Then applying 
a Scale to 0, and every pne of the Marks, draw the 
priclL;d Lines Q^y © C, © P, 0.E, F. 

Thirdly, Take with your Compaflcs the Length 
5)f ^the Line © B,' which you find by the Field-Boql;; 
tp be .19 Chains, which from fet off to B. The 
|ike do for © C, © D, and the reft. 

Laftly, Draw the Lines AB, BC, CD, ^r. 
which wilJ inclofe a Figure exadlly propprtionable 
JR th? jFicld be%e fqryey^d. 
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) 

Hw} U Uke the Pht rf the fame Field at one 
Station by the Plain Table.^ 

Plate yoor Tabic with i Sheet c>f Pa|>er upon it 
at O, and making a Mark upon the Paper that fhall 
fignify Where the Inflniment ftands> lay your Indent 
to the Mark, turning it about till you fee through 
the Sights the Mark at A ; there holding it fkft, 
draw the Line A ©^ Turn the Index to B, keep 
Ing flill upon the firft Mark at $ and when you 
fee through the Sights the Mark at B, draw the 
Liiie Be. t)o the iame by all the reft of the 
Angles, and having meafured the Diftance between 
the Inftrument and each Angle, fet it off with 
your Scale and Compa&s from © to A, from © to 
B^ &c. making Marks where^ upon the feveral 
Lines, the Diftances falL 

Laftly> Between thofe Marks draw Lines, as 
AB, BC, CD, &€. and then have you the true 
Plot of the Field ready drotrafted to y<xir Hand. 
This Inftrument is fo plain and eafy to be under- 
Hood, I (hall give no more Examples of the Ufe 
of it. The greateft Inconveniency that attends it 
is, that when never fo little Rain or Dew falls, the 
l^aper will be wet, and the Inftrument ufekis* 

J5fiw t9 fake the Plot of the fame Field at one Sta^ 
tion by the Semicircle^ either with the Help qf the 
Needle and Limb both together^ or by the Jtelp of 
the Needk only. 

In the Beginning of this Chapter, I (hewed you 
iibw to t^ke the Plot of a Field at one Station, by 

the 

\ 
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the Semicircle, without refpcft to the Noedk, which 
is the heft way; But that I may not leave you ig« 
norant of any thing belonging to your Inftrument^ 
I {hall here (heW how to perferjo^ the fame wkh the 
^i:lp of the Needle two Ways ; and firft wi6 the 
Needle ai)d Limb togeifher. 

Fix the Inftrument as before, in 0, making the 
Nprth Point of the Needk hang dircdly over the 
FUmer^de^lwe pf the Card} there ibrew »ft the In- 
ftrument. Then turn the Index to all the Angles^ 
noting down what Degrees are cut thereby at every 
Angle, as at A let b? 25^ at B 105, at C 132; 
and fo of the reft round the Field. And when you 
have meafured the Diftances, and are come to Pro- 
traftion, you muft firft draw a Line crofs your Pa- 
per, calling it i. North and South Line, which re- 
preients the Meridian Line of the Inftrument. Then 
applying the Protradtor to that Line, mark round 
the Degrees as they were obfcrved,^ vit^. 25, 105, 
132, Gfc. and having-fet off the Diftances, and drawn 
the outward Lines all together, like what you were 
taught at the Beginning of the Chapter, you will 
find the Figure to be the fame as there. 

Now to perform this by the Needle only, is in a 
manner the fame as the former: For inftead of 
turning the Index about the Limb, and feeing 
what Degrees are cut thereby, here you muft turn 
the whole Inftfument about, and obferve at every 
Angle what Degrees upon the Card the Needle 
hangs over ; which fct down and protrad as before. 
But here mind, fome Cards are numbered from the 
North Eaft wards 10, 20, 3 q, ^a. to 360 deg. Some 
from the North Weftward, Trhich are beft for thi«i 
Uli,; Pretraiftpfs being- made accordingly; For 
' , when 
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when y<w torn your Infl|;umem to the Eaftward, 
ri)e Needle wUl hang^ovcf the Weft ward DivifioD, 
on the contrary. 

^ As for the life of the Divifion'of the Card into 
Ibur .Quadrants, Lfbdlipeaklatrgfclyof by and hfr 

therefore for the prefent beg your Patience^ 

..J / " I . " .* 

Mw) 'hy the Semicircle to take the Phf^fa FieMy- at- 
t7U Station^ in any Angle theretf^ fromivhenee 
c the other Angles may iejeen. . r 

' Ltt ABCD3BFG betbeFieUi and t thic Anglf. 




at which you would take your Obfervations. Ha« 
?uig plac^ your S^nti^irc^Ie ^t f^ tyro i( al?qut th^ 

North 
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North Point of the Card from you, till through the 
fixed Sights; {Hote^ that I call them the hxbd Sights, 
i^hich are on th* fixed Diameter) you efpy the 
Mark at G. Then fcrew faft the Inftruni^nt} which 
done, move the Index, till through the Sighti 
diereof you fee the Mark at A, and the Degrees on 
the Limb there cut by it will be 20. Move agaiii 
the Index to the Mark at B, where you will find it 
to cut 40 deg. Do the fame at C, and it cuts 60 degl 
Likewiie at D 77, and at £ 100 deg. Note down 
all thefe Angfcs in your Ficld-Book : Next mca- 
fure all the Lines, as from F to G 14 Chains, 60 
Links; from F to A 18 Chains, 20 Links 5 from 
F to B 16 Chains, 80 Links; from F to C 21 
Chains, 20 Links 5 from F to D 16 Chains, 95 
Links ; from F to £ 8 Chains, 50 Links ; and then 
will your Fidd-Book ftand thus : 

&• » S ' S :C " 



S 



3 .^ 



a 



I r- i* 



o 



G =^ 00 =5 00 = 14 S= 60 

A r=: 20 =s 00 5=£ 18 == 20 

B = 40 = 00 = 16 == 80 . 

C = 60 = 00 5a 21 ;= 20 

J D ==: 77 = 00 = 16 = 95 

E = no = 00 =3 8 = 50 
T'oprtarael tbeJormerOb/ervations. 
Draw a Line at adventure, as G^, upon any 
convenient Place ; on which lav the Centre of your 
Protraftor, asat F, keeping tne Diameter thereof 
right upon the Line Gg. Then make Marks round 
tl^ Protraftor at every Angle, as you find them in 
the Field-Book, viz, againft 20, 40, 60, 7j^ and 1 00 ; 

which 
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which done, take away the Protra€lor, and apply- 
ing the Scale or Ruler to F, and each of the Marks^ 
draw the Lines FA, FB, FC, F D, and F E. Then 
&tting off uppn theie Lines the true Diftamces as 
you find them in the Field-Book ; as for t^e firft 
Line F G, 14 Chains, 60 Links ; bom the fecond 
F A, 18 Chains, io Links, &c. make Marks where 
the End of thefe Didances fall, which let be at 
G,A,B,C,Gfr. 

Laftlv, Between thefe Marks, drawing the Lines 
GA, AB, BC, CD, DE, EF, FG, you wUi 
have compleated the Work. 

When you furvey thus without the Help of the 
Needle, yoamuft remember before you come out 
of the Field to n^ke the Meridian Line, that you 
may be able to make a Compafs (hewing the trbe 
Situation of the Land, in relpefk of the four Quar^ 
ters of the Heavens ) I mean Eaji^ Weji^ ISlorth and 
South : Which thus you may do : 

The Inftrament ftill ftanding at F; turn it about 
till the Needle lies direftly over the Flower-de-luce 
of the Card; there fcrew it faft. Then turn the 
moveable Index^ tiU through the Sights you efpy 
any one Angle. 

As for Example : Ler be D : Note then what 
Degrees upon the Limb are cut by the Index, which 
let be 10 deg. Mark this down in your Field-Book, 
and when^ you have protraded as before direfted, 
lay the Centre of your ProtraSor upon any Placp 
of the Line F D, as at ©, turning the Protradkor a- 
bout till to 10 deg. lie diredtly upon the Line F D. 
Then againft the End of ihe Diameter of the Pro- 
trador make a Mark as at N, and draw the Line 
N ©, which is a Meridian, or North and South Line, 
hy which you may make a Compafs. Note^ 
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Note^ That you may as well take the Plot of a 
Field at one Station, ftanding in any Side thereof 
as in an Angle : For if you had fct your Inftrameat 
in ay the Work would be the fame. I (hall for- 
bear therefore (as much as I may) Tautologies. 

How to take the Plot of a Field at two Stations^ pr9^ 
videdfrom either Station you may Jee every Angk^ 
and meajuring only tbeftationary Diftance^ 

Let CDEFGH be foppofcd a Fkld to be 
meafured at two Stations : Firft, when joa come 
into the Field, make choice of two Places for your 
Stations, which let be as far aiunder as tiie Field 
will conveniently admit of ; alfo take care that if 
the flatioHary Diftance were continued^ It would 
not touch any Ar^ of the Field; then ^tiingf the 
Semicircle; at A,, thci firfl Station, turn it^ut, 
the North Point from you^ till through tl^e fixed 
Sights you efpy the Mark at your fecondf Statioa^ 
which admit to/be at B, there urew faft the Inftru- 
ment; thea turn the moveabfle Index to every 
feveral Angles rousid the whole Fiek}^ and fee 

what 



Digitized by 



Google 



8o DherstTays to take the Phis of Fields^ 




what Degrees are cut (hereby at every Angle, which 
note down in your Field-Book, as followeth: 

Angles. 
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Angles. Degr. Min. 

C 24 30 

D 97— ——00 

g Hi ?! Firft Station. 

t 283 30 

G-—-—— 3 2 5-— —-00 

H 346 00 

Secondly, Meafurc the Diftance between the 
two Stations, which let be 20 Chains, and fqt it 
down in the Field-Book. 

Stationary Diftance 20 Chains^ 00 Links. 

Thirdly, Placing the Inftrument at B, the fe- 
cond Station, look backwards through the fixed 
Sights to the firft Statjbn at A, (I mean by look- 
ing backward, that the South Part of the Inftru-; 
ment be towards A) and having efpied the Mark at 
A, make faft the Inftrument, and moving the In- 
dex as you did at the firft Station to each Angle, 
fee what Degrees are cut by the Index, and note* 
them down as followeth ; and then have you doije, 
unlefs you will take a Meridian Line before you 
move the Inftrument 5 which you. were taught to. 
do a little before. 

Angles. Degr. Min. 

C 84 ■ ■>oo • • ^ 

D— — 149 00 

S 194 -^ 00 Thc^S^cond Station^ 

-21 5' ■ >oo 



G » i.. 270 i I >oo 
H-— ' 322— -—00 



How 
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How to protraSl or lay down upn Taper tbejefol^ 
lowing Objervatiohs. ' 

Firft, Draw a Line crofs your |*aper at pleafurc, 
as the Line 1 K ; then take from on the Scale the 
flationary Diftance 2o Chains, and fet it upon that 
Line, as from A to B, fo wiU A reprefent the firft 
Station, B the fecond. 

Secondly, Apply the Centre of your Protrador 
to the Point A, and the Diameter lying ftrait up- 
on the Line B K j mark out round it the Angles, 
as you find them in the Fidd-Book, and through 
thofe Marks from A draw Lines of a convenient 
Length. 

Thirdly, Move your Prottador to the fecond 
Station B; and there mark out your Angina, and 
draw Lines, as before at the firft Station. . 

Laftly, The Places where the Lines of the firft 
Station, and the Lines of the fecond interfeft each 
other, are the Angles of the Field. As for Exam- 
ple: 

At the firft Station tht Angle C was 24 Degrees 
30 Minutes, through thofe Degrees I dravv the Line 
A C At the fecond Station G was 84 Degrees ; 
accordingly from the fecond Station I draw the 
Line B 2 : Now, I fay, where thefe two Lines cut 
each other, as they do at C, there is one -Angle of 
the Field. So likewife of D E-, and the i-e<l of the 
Angles; if therefore between thefe Interfeftions 
you .draw ftrait Lines, as CD, DE, EF, &c. 
ybu will have a trae Figure of the Field. 

This may as well be done ly taking two Angles 
for your Stations, and meafuring the Line between 

them. 
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them^ as G and D j from whence you might as 
well have feen all the Angles, and confequently as 
well have performed the Work. 

Htm to take the Pht oj a Field at two Statiofis^ 
when the Field is Jo irregular^ that from one Sta-^^ 
tionyou cannot fee alt the Angles. 



B. 








G 2 



Let 
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Let CDEFGHIKLMNO be a Field, in 
v^hich from no one Place thereof all the Angles 
may be fccn ; chufe therefore two Places for your 
Stations, as A and B ; and fetting the Semicircle in 
A, dired: the Diameter tQ the fccond Station B; 
there making the Inftrument faft, with the Index 
take all the Angles at that End of the Field, as 
CDEf GHIK, and meafure the Diftance between 
your Inftrument and each Angle; meafure alfo the 
Diftance between the two Stations A and B. 

Secondly, Remove your Inftrument to the fe- 
cond Station at B ; and having made it faft, fo as 
that thro' the Back-fights you may fee the' firft Sta- 
tion A. take the Angle at that End of the Field, as 
N O C K L M, and meafure their Diftances alfo as 
before J all which done, your Field-Book will ftand 
thus : 

Firji Station. 
Angles. Degr. Min. Chains. Links. 




The Diftance between the two Stations, 31 
Chains^ 60 Links. 

Second 



Digitized by 



Google 



Divers Ways to take the Plots of Fields, 85 
Second Station, 



Angles. 


Degr. 


Min. Chains. Links. 


N . 


3 


. 30 = 4 : 20 


. 


III 


. 00 = 7 : 00 


C . 


145 


. 00 == 15 : 60 


K . 


205 


. 00 =5 7 ; 48 


L . 


2 20 


. 00 == 15 : 00 


M. 


274 


. 00 = IX : 20 



To lay this down upon Paper, draw at adven- 
ture the Line P B A P ; then taking in with the 
Coijripafles the Diftance between the two Stations, 
viz. 3 1 Chains, 60 Links ; fet it upon the Line, 
making Marks with the Compaffes, as A and B ; 
A being the firft Station, B the fccond, lay the 
Protrador to A, the North-end of the Diameter 
towards B, and mark out the feveral Angles obfer- 
ved at your firft Station, drawing Lines, and fet- 
ting ofFthe Diftances, as you were taught in the 
Beginning of this Chapter, Fig. i. 

Do the fame at B, the fccond Station ; and when 
you have marked out all the Diftances between 
thofe Marks, draw the Bound-lines. 

I am the briefer in this, becaufe it vs the fame 
as was taught concerning P/^. i.; for if you con- 
ceive a Line to be drawn from C to K^ then would 
there be two diftindl Fields to be meafured at one 
Station a- piece. 

If a Field be very irregular, you may after the 
fame manner make three, four, or five Stations, if 
you pleafe ; but I think it better to go round fuch 
a Field, and meafure the bounding Lines thereof: 
Which by and by I (hall diew you how to do. 

Q 3 Note^ 
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Notfy In the foregoing Figure you might as well 
have had your Stations in two convenient Angles, 
as D and K, and have wrought as you were taught 
concerning, F/]g". 2. the Work would have been the 
lame. 

How to take the 'Plot of a Field at one Station in an 
Angle (Jo that from that Angle you may fee all 
the other Angles) by meapring round about the 
f aid Field. 

ABCDE is the Field, and A the Angle ap- 
pointed for the Station ; place your Semicircle in 
A, and dired the Diameter thereof, till through 
the fixed Sights you fee the Mark at 6 3 then 
fcrew it fafl, and turn the Index to C, obferving 
what Degrees are there cut upon the Limbs whicn 
let be 68 Degrees : Turn it further, till you efpy D, 
^vA note down the Degrees there cut^ viz. 76 




Degrees s 
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Degrees; do the like at E, and the Index will 
cut 124 Degrees: This done, meafure round the 
Field, noting down the Length of the Side-lines 
between Angle and Angle, as from A to B, 14 
Chains, 00 Links ; from B to C, 15 Chains, 00 
Links ; from C to D, 7 Chains, 00 Links ; from 
D to E, 14 Chains, 40 Links ; and from E to A, 
14 Chains, 5 Links. 
Then will your Field-Book Be as hereunder. 

Angles. Degr. Mm. Links. Chains. Links. 

C 68 . 00 AB r-14 . 00 

D — - 76 . 00 BC 15 . 00 

E 124 . 00 CD 7 . 00 

DE .14 . 40 

EA 14 . 5 

To protra<a which, draw the Line A B at adven- 
ture i and applying the Centre of the Protradlor to 
A, (the Diameter lying upon the Line A B, and 
the Semicircle of it upwards) prick off the Angle, 
as againft 68 : 76 : and 124 : make Marks, through 
which Marks draw the Lines AC, AD, AE, long 
enough be fure 5 then take in with your Compafles, 
from off the Scale, the Length of the Line A B, 
mz. 14 Chains, and letting one Foot of the Com^ 
pades in A, with the other crofs the Line, as ^t B; 
alfo for BC take in 15 Chains, and fetting one 
Foot in B, with the other crofs the Line AC, which 
will fall to be at C ; for the Line C D take in 7 
Chains, and fetting one Foot in C, crofs the Line 
A D, viz. at D ; then for D E, take in 14 Chains, 

G 4 ' 40 
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40 Links, and fetting one Foot of the Compaiicis in 
D E, with the other crofs the Line A E, which 
will fall at E. Laftly, for E A take 14 Chains 5 
Links with your Compaffes, and fetting onjB Point 
in E, fee if the other fall exadly upon A; if it 
does, you have done the Work true ; if not, you 
have erred ; between the Crofles or Interfeftions, 
draw ftrait Lines, which fhall be the Bounds of 
the Field, viz. AB, BC, CD, DE, E A. 

How to take, the Fht of the foregoing Fkldy by mea^ 
furing one Line only^ and taking Obfervation$ at 
every Angle. ' 

Begin as you have been juft before taught, till 
you have taken the Angles CDE, viz. 68, 76, 
and 124 Degrees i then leaving a good Mark at A, 
which may be &cn all round the Field, go to B, 
meafuring as you go the Diftances from A to B, 
vrfiich i^ all the Lines you need to meafure ; and 
planting your Semicircle at B, dired the South 
rart thereof toward A, until through the back 
fixed Sghts you fee the Mark at A ; there making 
it faft, turn the Index about till you eipy C, and 
note down the Degrees there cut, which let be 
129 Degrees; move your Inftrument to C, and 
ftill keeping the South Part of the Diameter to A, 
turn the Index to D, where it will cut 29 Degrees ; 
then remove to D, and efpying A through the 
Back-fights, turn the Index to E, where it will 
cut 135 Degrees. Note all this in your Field- 
Book. 

Ajngles 
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Angles taken at the Angles round 

fir ft Station. the Field. 

C— 681 B . 129I 

D— 76 ^ Degrees. C . 20 > Degrees. 

E— 124> D . i35> 

Line A B : 14 Chains, 

To protraft this, you muft work as you were 
taught concerning the foregoing Figure^ until you 
have drawn the Lines A B, AC, AD, A E, and fet 
off the Line AB, 14 Chains $ then laying the Cen^ 
tre of your Protradtor toB, and the South-end of 
the Diameter (or that marked with 180 Degrees) 
towards A, make a Mark againft 129 Degrees, and 
through that Mark from B, draw the LinefiC^ 
till it interfea the Line A C, which it will do at 
G. Lay alfo the Centre of the Protradlor upon C, 
the Diameter thereof upon A C \ and againft 20 
Degrees make a Mark, through which from C draw 
the Line C D, till it interfedt the Line A D, which 
it will do at D. Laftly, Place your Protradlor at 
D, the Diameter thereof upon the Line D A, and 
make a Mark againft 135 Degrees; through which 
Mark draw the Line DE, until it interfed: the 
Line AE at E^'alfo drawing the Line E A, you 
have done. 

This may be done otherwife thus: After you 
have, ftanding at A, taken the feveral Angles, and 
meafured the Diftance AB, you may only take 
the Quantity of the bounding Angles, without rer 
fped to A ; as the Angle at B is 5 1 Degrees, at C 
(an outward Angle, which in your Field-Book you 
(hould diftinguiflb with a Mark "7) 138, and fo of 
the reftn And when you pome to Plot, having 

foun4 
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found the Place for B, there make an Angle of 5 i 
Degrees, drawing the Line till it interfeft AQ 
&c. . ^ 

You may alfo furvcy a Field after this manner, 
by fetting up a Mark in the middle thereof, and 
meafuring from that to any one Angle ; alfo in the 
Obfervations round the Field, having refpcft to 
that Mark, as you had here to the Angle A. 
' It is too tedious to give Examples of all the Va- 
rieties ; befides, it would rather puzzle than in- 
ilrudt a Neophyte. 

How to take the Plot of a large Field or Wood^ by 
meafuring round the fame y and taking Obfervati^ 
ons at every Angle thereof by the Semicircle. 




SuppQfe 
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Suppofe ABCDEFGtobea Wood, through 
which you cannot fee to take the Angles, as before 
direifted, but muft be forced to go round the famej 
firft plant the Semicircle at A, and turn the North- 
end of the Dianjetcr about, till through the fixed 
Sights you fee the Mark at B ; then move round 
the Index, till through the Sights thereof you efpy * 
G, the Index there cutting upon the Limb 146 
Degrees. 

2. Remove to B ; and as you go, meafute the 
Diftance AB, viz. 23 Chains, 40 Links; and 
planting the Inftrument at B, direift the North-end 
of the Diameter to C, and turn the Index round to 
A, it then pointing to 76 Degrees. 

3. Remove to C, meafuring the Line as you go, 
and fctting your Inftrument at C, direct the North-^ 
end of the fixed Diameter to D, and turn the In- 
dex till you efpy B, and the Index then cutting 
205 Degrees; v^^hich, bccaufe it is an outward An- 
gle, you may mark thus 7 in your Field-Book. 

4. Remove to D, and meafure as you go ; then 
placing the Inftrument at D, turn the North-end of 
the Diameter to E, and the Index to C, thfe Quan- 
tity of the Angle will be 84 Degrees. ^ 

And thus you muft do at every Angle roued the 
Field, as at E, you will find the Quantity of that 
Angle to be 142 Degrees, F 137, G no: But 
there is no need for your taking the laft Angle, nor. 
yet meafuring the two laft Sides, unlcfs it be to 
prove the Truth of your Work ; which is indeed 
convenient. When you have thus gone round the 
Field, you will find your Field-Book to be as fol* 
loweth : 

Angles, 
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> 




r 




s 


- 


5' 




to 

• 




• 


c 


Deg. Min. 


f"^ 


Ch. L'lnk 


A 


. 146 . 00 


AB . 


23 . 40 


B 


. 76 . 00 , 


BC . 


15 . 20 


C 


. 205 . 00 7 


CD . 


17 . 90 


D 


. 84 . 00 


DE . 


20 . 60 


E 


. 137 . 00 


EF . 


13 . 60 


G 


. no . 00 


GA . 


19 . 28 



To protradl this, draw a dark Line at adventure, 
as A B ; upon which fet oiF the Diftance, as you fee 
in your Field-Book, 23 Chains, 40 Links, from A 
to B ; then laying the Centre of your Protra<5tor 
upon A, and the Diameter upon the Line A B, the 
North-end, or that of 00 Degrees towards B; on the 
Omfide of the Limb make a Mark againft 146 De^ 
grees, thro' which Mark from A draw the Line A G ; 
io have you the firft Angle and firft Diftance, 

2. Place the Centre of the Protraftor upon B, and 
. turn it about till 76 Degrees lies upon the Line A B ; 

there hold it faft, and againft the North-end of the 
Diameter make a Mark, thro' which draw a Line, 
and fet off the Diftance BC, 15 Chains, 20 Links. 

3. Apply the Centre of the Protraftor to C, (the 
Semicircle thereof outward, becaufe you fee by the 
Field-Book it is an outward Angle) and turn it about 
till 205 Degrees lie upon the Line C B ; then againft 
the Upper or South-end of the Diameter make a 
Mai:k, through which draw a Line, and fet off 17 
Chains, 90 Links from C to D. 

4^P«t 
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4. Put the Centie of the Protra<aor to D, and 
make 84 Degrees thereof lie upon the Line CD 5 
then making a Mark at the End of the Diameter, 
or o degr. throught that Mark draw a Line, and 
fet off ao Chains, 60 Links, viz. D £• 

5. Move the Protractor to E, and make 142 degr. 
to lie upon the Line E D. Then at the End of the 
Prptrador make a Mark as' before, and letting off the 
Diftance 18 Chains, 85 Links, draw the Line EF. 

6. Lay the Centre of the Protraftor upon F, and 
making 137 degr. lie upon, the Line E F 5 againft 
the End of the Diameter make a Mark, through 
which dr^w the Line F G, which will interfed: the 
Line AG at G: So have you a true Copy. of the 
Field or Wood. But you m^y, if you think fit to 
prove your Work, fet qff the Diftance from F to G ; 
and at G apply your ftotraflor,. making i.io degr. 
thereof to lie upon the Line F G» Then if the End 
of the Diameter point directly to A, and the Di- 
ibnce be 90- Chains, 2$ Li^iks, you may be fure 
you have done your Work true. 

Whereas I bid yfati put tl^e^ North-end of the In-^ 
ftrument and of the Protradt)r towards B, it was 
chiefly to fliew you the Varicjty of Work by oije In- 
flranjient; for in the Figure before this, I direded 
you to do it the contrary way ; and in this Figure, 
if you had turned the South-end of the Inftrument 
to G, and with the Index had taken B, and fp oi 
the reft, ,the Work would have been the fame 5 rc- 
membring ftill to ufe the Protrad:or the fame way 
as you did your Inftrument in the Field. 

Alfo if you had been to have furvcyed this Field 
or Wood by the Help of the Needle ; after you had 
planted the Semicircle at A, and pofited it„ fo 

that 
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that the Needle might hang diredly over the jF/<w«;- 
er-^^uce in the Gird, you (hould have turned the 
Index to B, and put down in your Field-Book what 
Degrees upon the Brafs Limb had then been cut 
thereby, which let be 20. Then moving your In- 
ilrument to B, make the Needle hang over the 
Flower^de4uc€y and turn the Index to C, and note 
dovvn what Degrees are there cut. So do by all the 
reft of the Angles. And when you come to pro- 
traft^ you muft draw Lines parallel to one another 
crofs the Paper, not farther diftant than the Breadth 
of the Parallelogram of your Protrador \ whkh 
(hall be Meridian Lines, marking one of them at 
one End N. for the North, and at the other S. iot 
South. This done, chufe any Place whkh you 
(hall think moft convenient upon one of the Meri-i- 
dian Lines for your firft Angle ^t A s and laying 
the Diameter of your Protractor upon that Linej 
againft 20 degr. make a Mark ; thtough which 
draw a Line, and upon it fet olF the Diftance from 
AtoB. , : 

in like manner proceed with the other Angles 
and Lines, at every Angle laying your Protrad:or 
parallel to a North and South Line 5 which yo« 
may do by the Figures graduated thereod, at ei^ 
ther End alike. 

When yow ha*D€ Jiirveyed after this manner^ how to 
knaw^ before you go out of the Fields whether you 
have wrought true or not. 

Add the Sum of your Angles together, as in the 
Example of the precedent Wood, and they make 
900. Multiply 180 by a Number Ids by two thaa 

the 
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^c Number of Angles ; and if thfc !Produft be equal 
to the Sum of the Quantity of all the Angles, thea 
have you wrought true* There were feverr Angles 
in that Woodv therefore multiply 180 by 5, knd 
th'c Produift is 900. 

If you furvey, by taking the Quantity 6f eveiy 
Angle, and if all be inward Angles, you muft , 
work as before. But if one or nntore be outward 
Angles, you muft fubtraft' them /out of 18^0 degr^ 
and add the Remainder only to the reft 6i thd An- 
gles. And when you multiply 180 'by a Suto le6 
by 2, than th^ Nutobcr of your Angles, you are not 
to account the outward Angles into the Number, 
Thu«, in the precedent Example, I find one out- 
ward Angle, "vix. C 205 ; the Quantity of which, 
if it had be«i taken,' would have been but 1 55 degr. 
That taken fnom i8o degr. there remains 25 ; wh'u h 
I add to the other Angles, arid they itiake then In 
all 720. Now becaufe C was an outward Angle, I 
take no notice of ir^ but fee how many other An- 
gles I have, and I find 6 : a Number lefs by two 
than 6, is 4; by which I multiply 180, and the 
Produd; is 720, as before^ 

DireSHons to meafure parallel to a Hedge^ (when 
you cannot go in the Hedge itf^lf)^ and alfo^ in 
fuch Cafey h§w to take your Angles. 

It is impoffiWe for you, when you hav^a Hedge 
to meafure, to go at top of the Hedge itfelf ; but 
if you go parallel thereto, either within or without^ 
and make your Parallel-line of the fame Length as 
the Line of your Hedge, your Work will be the 

fame. 
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iame. Thus, if A B was a bufliy Hedge, to which' 



^ 



I 



you could not conveniently come nigher to plant 
your Inflrument than ; let him that goes to fet up 
your Mark at B, take before he goes the Dlilance 
A©, which he may do readily with a Wand or 
Rod ; and at B let him fet off the fame Diflance 
again, as to -+-, where let the Mark be placed for 
your Obfervation; and when the Chain bears, 
meafure the Diftance © ■+- ; be fure they have re.- 
Ipeift to the Hedge A B, fo as that they make © .4- . 
equal to A B, or of the fame Length, 

But to make this more plain : Suppofe A B C .to 
be a Field 3 and for the Buflies, you cannot qooic 
nigher than © to plant your Inflrument. Let him 




that fets up the Marks take the Diftance between the 
Inftrumcnt ©, and the Hedge ABj whichDiftance let 
him fet off again nigh B, and fet up his Mark at D| 

like* 
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likewiie let him take the Diftance between and 
the Hedge AC, and accordingly fet up his Mark 
at E. Then taking the Angle ^ © E, it will be the 
fame as the Angle B A C : So do for the reft of the 
Angles. But when the Lines are raeafurcd, they 
muft be meafured of the &me Length as the out- 
fide Lines, as the Line © d meafured from g to^ 
&c. The beft way therefore is for them that 
meafiire the Lines, to go round the Field on thc|^ 
Outfide thereof, although the Apgles be takea 
within. 

How to take the Plot of a Field or Wood^ by obfer^ 
ving near every Angle ^ andmeajuring the Di fiance 
between the Marks of Objervation^ by takings in 
every Line, two Off-fets to the Hedge. 

Let Ai B, C, D be a Wood or Field, to be thus 
meafured. Caufe your Afliftants to fet up Marks in 




every Angle thereof, not regarding thc.Diftance from 
ibc HcdgcSj fo nmch as the Convenience fos^Mani^ 

H ing 
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ing the Inftrument> (o as you may fee from one 

Mark to Another. Then beginning at i, take the 
Quantity of that Angle, and meafure the Diftance 
1,2. But before you begin to meafure the Line, 
take the OfF-fet to the Hedge, viz. the Diftance © 
e ; and in taking of it, you muft make that little 
Line © e perpendicular to i, 2 ; which is eafily 
done, when your Inftrument ftands with the fixed 
Sights towards £, by turning the moveable Index 
till it lie upon 90 degr. which then will dired to 
what Place of the Hedge to meafure, as e^ that 
little Line © e^ fet down in your Field- Book under 
Title Off-fit. £0 likewife when you contie to 2, 
meafure there the Off-fet again, viz. ®f. Then 
taking the Angle at 2, meafure the Line 2, 3, and 
the Off.fets 2g, 3 A. The like do by all the reft 
of the Lines and Angles in the Field, how many 
ibever they bfe. And when you come to lay this 
down upon Paper ; firft, as you have beeh taught 
before, protrad the Figures i, 2, 3, 4. That done, 
fet off your OfF-fets as you find them in the Field- 
Book, viz. ® e, and ®fy perpendicular to tije Line 
I, 2 ; alfo ®gy ® By perpendicular to the Line 2, 3, 
making Marks at <?, /, g, /&, and the reft ; through 
which draw Lifies that (hall interfeA each other at 
the true AngliSj, and defcribe the true Bound-Lines 
of the Field or Wood* 

In working after this manner, obferve tbefe two 
TWrtgs : Firft, If the Wood be fo thick, that you 
cannot go on the Iniide thef^eofi you niay, a6er 
the fame manner, as well perform the Work by 
going on the Outfide round the Wood. 
' Secondly, If the Liws *re ,fo long, that yoa 
cannot ice from Angle to Arvgle,4:a[afe yoar Ai£ftant 

:• to 
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to fet up a Mark fo far from you as you can con- 
veniently fee it, ae it n. Meafare the Diftance 
© I ;?, and take the OfF-fet from n to the Hedge. 
Then at n turn the fixed Sights of the Inftrunaent 
to ® 1, and by that Diredtion proceed on the Line 
till you come to an Angle. 

TUns Way ofjurveying is much'eafier done (though I 
catmot fay truer) by taking only a great Square 
in tfo€ Field} from the Sides of which the Off^-Jets 
are taken. 

I baye dra wii this following Figure fo, ,that at 
once you may fee all the Variety of this way of 
Working. The beft Way indeed is to contrivsp 




your Square fo, that, if poffible, you may from 
the Sides thereof go upon a perpendicular Line to 
any of the Angles. But if that cannot be, then 

H 2 perpen- 
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perpendicular Lines to the Sides may do as well^ 
as you fee here, i, 5, 7, 6, to be. To begin there- 
fore, plant your Semicircle in any convenient 
Place of the Field, for taking a large Square as at 
I s and laying the moveable Index upon 90 degr. 
look through the Sights, and caufe a Mark to be 
fet up in that Line, as at 4 : Looking alfo through 
the fixed Sights, caufe another Mark to be fet u'p^ 
as at 2. Meafure out from your Inflruments to- 
wards either of thefe Marks, any Number of 
Chains, as from i to 2, 12 Chains ; from 2 to 4, 
12 Chains. But as you meafure, remember to take 
the bfF-fets ih a perpendicular Line to every Angle 
or Side, if there be occafion, as here 7, virhich is 
I Chain, 50 Links ; from my Stations I take an 
Off- fet to a Side of the Hedge, and put it down ac- 
cordingly 5 Chains, 40 Links. So at 8 I take an 
OfF-fet to an Angle, viz. 8 B, 6 Chains ; which 
Off- fet is at the End of 8 Chains, 30 Links in my 
firft Line. Then feeing in that Line there is no 
more occafion qf OfF-fcts, I meafure on to 2, ma- 
king the Line i,.2, 12 Chams. Then planting my 
Inflrument at 2, I direct the fixed Sights tp biy firft 
Station, and laying the Index upon 90 degr. I caufe 
a Mark to be fet up, fo as that I may fee it through 
the Sights \ and upon that Line, as I meafure out 
12 Chains, I take the Off-fets C 9, D 10. In like 
manner you rauft do for the other Angle, Lines^ 
and OfF-fets. 
\ And when you have thus laid out your Square, 
and taken all your Off-fets, you will find in your 

\ Field-Book fuch Memorandums as thefe, to help 

' ' you to protrafl:. 

The 
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•*■• 
^e Angles 4 Right Angles. 

Tie Sides iz Chains^ 00 Links each. 

I went round cum Sole, or the Hedges being on 
my Left-hand. 

In the firft J i 50 OfF-fet to a Side-Iinc 5 40 
Line, at c 8 30 OfF-fet to an Angle 6 00 

(^» JL/» L/« L» 

In the fecond S 3 50 OfF-fet to an Angle 6 00 
Line, at « 10 70 Off- fet to an Angle 5 50 



C L. 



C.L 



In the third f ^rc r . -. a 1 

Line, at V^ ^^ OfFfet to an Angle 5 30 



In the fourth 
Line, at 




C L. 

OfF-fet to an Angle 4 40 
Off-fet to an Angle i 50 
Off-let tp a Side 2 20 



Now to lay down upon Paper the foregoing 
Work, make nrft a.fquare Figure, wbofe Side n>ay 
be 12 Chains, as 1,2,3,4. Then confidering you 
went with the Sun, take i, 2, for the firft Line; 
and taking from your Scale i Chain, 50 Link^, fet 
it upon the Line from i to 7 ; at 7 raife a Perpen- 
dicular, as 7, 6,, making it according to your Field- 
.gook, 5 Chains, 40 Links long. Alfo for the fe- 

H 3 cond 
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cdnd OfF-fet upon the fame Line, take from your 
Scale of equal Parts 8 Chaifis, .3b Links, whkh fet 
upon the Line from i to 8^ land upon 8 make the 
perpendicular Line 8 B, 6 Chains in Length. 

For the OfF-fejts of the feeond Line, take 3 Chains, 
50 Links from the Scale, and fet it from 2 to 9 ; at 
9 make a perpendicular Line 6 Chains long, viz. 
.9C: Alfo for the feeond OfF-fet of the fame Line, 
take 10 Chains, 70 Links, and fet it from 2 to 10 ; 
at 10 make the Perpendicular 10 D, 5 Chains, 50 
Links in Length. 

For the OfF-fets of the third Line, take from 
your Scale 10 Chains, and fet it up from 3 to 1 1 ; 
and at 1 1 make the Perpendicular 1 1 E, 5 Chains, 
36 Links long. ^ ^ 

For the Oft-fets of the fourth Line, take from 
your Scale 4 Chains, 30 Links, and fet it from 4 
to I2V and, at 12 make the Perpendicular 12 F, 4 
Chains, 40 Links long. Alfo take 6 Chains^ 70 
Links, and fet it from 4 to 13 ; and at 13 make 
the Perpendicular 13 G, i Chain, 50 Links long. 

Lafily^ Take 10 Chains, 8*0 Links, and fet it from 
4 to I; and at I, make the Perpendicular i^ 5, 
2 Chains, 26 Links long. 

Then have you no more to do, but through the 
Ends of thefe Perpendiculars to draw the Bound- 
ing-lihes, rememlring to make Angles where the 
Field-Book mentions Angles ; and where it men- 
tions Side-lines, tjiere to continue fuch Side-lines 
till they meet in an Ahglc. 

Although I mention a Square, yet you are not 

bound to that Figure ; for you may with the feme 

Succefs ufe a Parallelogram, Triangle, or any oxhtv 

Figure. Nor are you bound to take the Off-fets in 

. perpen- 
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perpendicular Lines, although it be the beft Way j 
for you may take the Angles with the Index from 
any Part of the Line. 

This Way was chiefly intended for fuch as were 
not prpvidcd with Inftrun^ents j for inftcad of the 
Semicircle with a pl^in Crofs only, you may lay 
out a Square, the reft of the Work being done with 
a Chain. 

How by the Help of the Needle to take the Plot of a 
larg^ Wood by ^oing round the fame^ and making- 
ufe ^f that Divifon of the Card that is numbered 
with four 905 or ^adrants: 

Ldt A B C D E reprefent a Wood ; fet your Itir 
ftfument at A, and turn it about till through the 
fixecf Sights you efpy B, then fee what Degrees iij 
the Divifioii before fpoken of, the Needle cuts j 
which let be N 7 W„ meafure A B 27 Chains, 70 
Ltftks;: then felting 'the Jnftrument at B, direft 
the Sigjbts to C, and fee what then t)ie Needle cuts, 
which let be N 74 E ^ meafure B C 39 Chains, 50 
Links ; in like manner meafure every Line, and 
take' every Angle, and then your Field-Book will 
ftand thus, as followcth hereunder. 



H.4 



Digitized by 



Lipcs 



Google 



104 T>iversWays to take the Plots of Fields, 



N -N N N N N N N N N N 




I 



O 2 S 



o 


»- 


OQ 


s 


S 


• c 


J5 


r? 


?» 


S» 



sr 5- 



8 



V^ 



AB 
BC 
CD 
DE 
EA 



NW 
N E 
S E 
NW 
S W 



63 

74 



00 



28 



20 



74 : 00 : 39 : 50 
9 : 00 : 38 : 00 



20 : 14 : Si 
80 : 28 : 60 



To 



Digitized by 



Google 



Divers Ways to take the Plots of Fields. 1 05 

To lay down which upon Paper, draw parallel 
Lines through your Paper, which (hall reprefeot 
Meridians, or North and South Lines, as the Lines 
N S ,N S 5 then applying the Protrador ( which 
(hould be graduated accordingly with twice 90 De- 
grees, beginning at each End of the Diameter, and 
meeting in the Middle of the Arch) to any conve- 
nient Place of one of the Lines as to A, lay the 
Meridian Line oif the Protrador to- the Meridian 
Line on the Paper, and agaijiAy Sleg. make a Mark, 
through which dra^a Line, and fet off thereon the 
Diftance AB 2 S' Chains, 20 Lints. Secondly y Ap- 
ply the Centre of the Protradlor to B, and (turn- 
ing the Semicircle thereof the other way, becaufe 
.ygu fee the Courfe tends to the Eaft ward) , make 
Che Diameter thereof lie parallel to the Meridian 
Lines on the Paper, (which you may do by the 
Figures at the Ends of the Parallelogram) and a- 
gainft 74 Degrees make a Mark, and fet off 39 
Chains, 50 Links, and draw the Line B C j the 
like do by the other Lines and Angles, until you 
come round to the Place where you began. 

Thi§ is the moft ufual Way of plotting Obferva- 
tions taken after this manner, and ufed by moft 
Surveyors in America^ where they lay out very 
large Tradts of Land : But there is. another Way, 
though more tedious, yet furer \ ( I think fim 
made publick by Mr, Norwood) whereby you may 
know before you come out of the Field, whether 
you have taken your Angles, and meafured the 
Lines truly or not^ ^nd is as foUoweth : - 

When you have furveyed the Ground as above 
directed, and find your Field- Book to ftand as be- 
fore; caft up what Northing, Southing, Bailing or 

Wafting 
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Weftirig every Line makes; that is to fay. How 
far at the Ena oif every Line you have altered your 
Meridian, and what^-Diftance ^on a Meridian 
Line yoii have made.' As for Example: Suppofe 
AB was the Side of a Field meaifured to be 20 
Chains, NS a Me^idiah Line, the Angle CAB 



^Z^^** JMMwJfwMTMWTT — nain— Tif ^ini— —fMiw flT~ N %M«'iMMrM«Mi«iawTM ^^ 




North 20 deg. Eaft. The Bufinefs is to find the 
Length of the Line AC, which is called the North- 
TOg, or the Difference of Latitude 5 alfo the Length 
of the Line CB, which is called the Eafting, or 
Difference of Longitude 5 which y6u may do in- 
differently true by laying them down thus upoa 
Pi^per. feiit palling this and the Gunfers Scale^ 
the only way is by the Tables of Sines and Loga- 
rithms, where the Proportion is this : 

As Radius or Sine of 90 Degrees, viz. the right 
Angle C is to the Logarithm of the Line A B 20 
Chairis; - 

So is the Sine of the Angk C A B 20 Degrees to 
the Difference of Longitude C K 6 Chains, 80 
LirikisL' 

Secondly, To find the Difierence of Latitudes, 
or the Line AC, fay. 

As Radius is to the Logarithm of the Line A B 
20 CSiains, fo is the Sine Complement of the Angle 
at A to the Logarithm of the Line AC 18 Chains, 
So Links. 

Example 
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Example of the foregoing Figure. 

In the precedent Figure, I find in my Ficld- 
Book the firft Liute to ran N. W. 7 Degrees, 28 
Chtms, 20 Linfcs J now to find what Northing, 
and what Weftirigiis here itaade, I lay thiM : \ 
As Radius * io,boc>odo 

Is to the Logarithiti of the Line a8 \ AC02A. 

Chains, 20 Link^, j ^^^ ^^ 

So is the Sine of ite Angle from thel g g 

Meridian, viz. 7 Degrees, i 9> i 94 

To the Logarithtn of die Wdftmg 3? ^ '■^. " 
. Chains, 43 Links, S ^^^530143 

Agaiii, , 
As Radius ; / . r 0,00000 

Is to the Logarithm ^8 Chains,* 20 Links 1,4^0249 
So is the Sine Complement of 7 Degrees 9,996751 

To the Logarithm of the NorthingT 

27 Chains, 99 Links, } '^'447000 

And having thTO found the Northing and Wcft- 
ing of that Line, I put it down in the t'ield-Book 
againft the Litic under the proper Titles N. W. in 
like manner I find the Latitude and Longitude of 
all the reft ; an^ having fetthem down, the Field- 
.Book will appear thtis : 



Lines 
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13 : oo 
27 : 49 



4^ ' 9^ 



T^iis done, add tbe Northings together, alfo all 
the SoutHings,. and fee if they agree 5 alfo all the 
Eaftings and Weftings ; and if they agree likewife, 
then you may be fure you have wrought truly, 
otherwife not. Thus in this Example the Sum erf" 
the^Ncirthings is 45 Chains, 41 Links 5 fo likewifc 
is the Sum of the Southings ; alfo the Sum of the 
feaftingslis 43 Chains, 92 Links, fo is the Sum of 
the Weftings : therefore, I fay, I have furveyed that 
Piece of Land true. 

But becaufe this Way of cafting up the North- 
ings Southmg, Eafting or Wefting of every Line, 
may fcem tedious and troublefome to you 5 I have, 
at the End of this Book, made a Table, v^herein 
by Infpedtion only, you may find the Longitude 
and Latitude of every Line, what Quantity of De- 
grees (bever it is fituated from, the Meridian. 

Another Way of plotting the foregoing Piece of 
Ground according to the Table in the Field-Book 
of NS,EW, is as followeth : 

Draw 
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Draw a Line at adventure, as the Line no h.% 
for a Meridian Line ^ then beginning in any place 




l -- — 




of that Line, as at A, fet off the Northing of the 
firft Line, as froni A to i, viz. 27 Chains, 99 
Links ; then taking with your Compaucs the Weft* 
ings of the fame Line, viz. 3 Chains, 43 Links ; 
iet one Foot in O i, and with the other make the 
Arch a ay next take the Length of your firft Line, 
as you find it in the Field-Book, viz. 28 Chains, 
20 Links ; and letting one Foot of the Compaftes 
in A, with the Other crofi the former Arch a a 
: with 
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with another, -w;^. P^, and in the Interfe^ion of 
thofc Arches, wg?, at B, 18 your fccond Angle. 

Then through B draw another North and South 
Lineji^arallel to the firfl, as ;zBS is parallel to 
N AS 5 and taking with your Compafles the N0rth- 
ing of the fecond Line, viz. 10 Chains, 89 lanks, 
iet it up on the Line from B to 2 ; take ^l£b' the 
Eafting of the feme Line, viui. 37 Chains, 97 Links ; 
and fetting one Foot of the Compafles in © 2, with 
the other fweep the Arth cc\ alfo take with your 
Cpnipafles the Length of the fecond Line, 'oiz. 39 
Chains, 50 Links \ and fetting one Foot in B, c.rofs 
the former Arch with the other to dd\ and that 
Interfedion is your third Angle, viz. C. 

It would be but Tautology in me to go round 
thus with all the Lines ; for by thefe two firft you 
may eafily conceive how all the reft are done. But 
let me put you in mind when you fweep the Arches 
for the Eafting and Wefting, to turn your Com- 
pafles the right way, and not take Eaft for Weft, 
and Weft for Eaft. 

Nor can I commend to you this Way of Plot- 
ting, the former being as trae, and far eafier ; yet 
when you plot by the former Way, it is very good 
for you tQ prpyc your Work by the Table of Diffe- 
rence of Latitude and Longitude before you begin 
to protraft; and when you find your Field-Book 
true, you may lay it down upon Paper, which 
way you think the eafieft. 

To conclude this Chapter or Sieftion, I fliall iii 
the next place (hew you, how to take the Plot of a 
Field by the Chain only, ufing no other Inftru^ 
ment in the Field; and that after a better manner 
than hitherto has been taught. 

Firft 
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Firft thercfcn I (ball (hew you how to take the 
Quantity of an Angle by the Chain $ (which well 
underflood) there need be no more required : For 
the Bufinefs of a Surveyor in the Field, is no more 
but to meafure Sides and take Angles ; I mean for 
tdling the Quantity of any Field or Piece of Land^ 
as how many Acres k contains^ or the like. 

H&w by the Chain only to take an Angle in the Field. 

FirA meafure along the Hedge AB, any fmall Di-i 
ftance, as A 2 two Chains; alio me^iiure along thc^ 




Hedg^ 
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Hedge A C what Number of Chains you pleafe, no 
matter whether they be equal to the former or not ; 
as A 3 two Chains : Next meafure the Diftance 2, 
3, viz. I Chain, 68 Links; and then have you done 
in the Field. To plot which, draw the Line A B 
at adventure, and fet oflf 2 Chains froqi A to 2 ; 
then take with your Compafles the Diftance A 3, 
2 Chains, and fetting one Foot in A, defcribe the 
Arch 2, 3 ; take alfo with your Compafles the Di- 
ftance 2, 3, viz. I Chain, 68 Links 5 and fetting 
one Foot in 2, with the other crbfs the former 
Arch; through which Crofs draw the Line A C ; 
which with AB will make an Angle equal to the 
Angle in the Field. 

But the more eafy and fpeedy Way is to take but 
one Chain only along the Hedges ; as in the forego- 
ing Figure, I fet a ftrong Stick in the very Angle A, 
and putting the Ring at one end of the Chain over 
it, I take the other end in my Hand, and ftretch out 
the Chain along the firft Hedge A B, and where it 
ends, as at 5, 1 ftick down a Stick ; then I ftretch the 
Chain alfo along the Hedge AC, and at the end 
thereof fet another Stick, as at 4; then loofing my 
Chain from A, I meafure the Diftance 4, 5, which 
is 74 Links, which is all that I need note down in my 
Field-Book for that Angle ; and now coming to plot 
that Angle, I take firft from my Scale the Diftance of 
one Chain, and placing one Foot of the Compafles in 
any part of the Paper, as at A, I defcribe the Arch 4,5; 
then I take from the fame Scale 74 Links, and fet it 
off upon that Arch, making Marks where the Ends 
of the Compaflfes fall, as at 4, 5. Lajily^ From A ; 
through thefe Marks I draw the Line A B, and AC, 
which conftitute the former Angle : Remember to 

plot 
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plot your Angles with a very large Scale; and you 
may let off your Lines with a fmaller. 

I will give you two Examples of this Way of 
meafbring^ and then leave you to your own Prap^ 
dice, Firft, 

Howhy the Chain only tojuroey a Field by going 
roiifid the fame. 




Let A B C t> EF be the Field ; and beginnihg at 
A in the very Angle^ ftick down a Staff through the 

I great 



Digitized by 



Google 



f f 4 Diijir^ Ways to take the Plots of Fields. 

grc^t Ring at one of the Ends of your Ch^Ixi, and 
taking the othe): End in your Hand, ftretch out the 
Chain in lei^tl^ and fee in what Part of the Hedge 
A F the other End falls ; as fuppofe at a^ there &t 
up a Stick ; and do the like by the Hedgp j^ B^ and 
fay there the Chain ends at {a) alfo : Meafure the 
neareO: Diftai^ce betweai ^ and a^ which li^t be i 
Chain, 60 Links \^ this note down in your Field- 
Book : Meafure next the Length of the Hedge AB, 
which is 12 Chains, 50 Links ^^ note this down al- 
fo in your Field-Book. Next, coming to B, take 
that Angle in like manner as you did the Anglfe A, 
and meafure the Diftance BC: After this manner 
you muft take all the Angles, and meafure all the 
Sides round the Field. But left you be at a Non- 
plus at D, becaufe this is an outward Angle, thus 
you muft do ; Stick a Staff doyirn with the Ring 
of the Chain round it iq the. very Angle D, then 
taking the other End of the Chain in your Hand, 
and ftretching it at Length, move yourlelf to and 
fro, till you pc?rceive yoiirfelf in a difedt Line with 
the Hedge D C^ which will be at G j where ftick 
•down an Arrow; or one of your Surveying-Sticka ; 
then move round tiH you find yourfelf 10 a direfib 
Line with the Hedge D E ; and there, the Chain 
ftretched out at length, plant another Stick, as at 
H ; then meafiire the nearcft Diftance, HG, which 
"let be I Chains 43 Links ; which note down in 
your Field-Book, and proceed on to meafure the 
Line DE; but in your Fie)d7Book make fome 
Mark againft D, to fignify it is an outward Angle, 
as "7, or the like. And when you come to plot 
this, you muft plot the f^me Angle outward that 
you took inward \ for the Angl« GDH is the fame 

as 
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as the Angle ^D^. I made this outward Angle 
here on purpofe to (hew you how you muft furvey 
a Wood, by going roupd it on the Outfide, where 
you mufl take moft of the Angles, as here yon 
doD. 

Having thus token all ihe Angles^ and measured 
all the ^des ; the next thing to be done, is to lay 
down u|)pn Paper^ according to your Ficld-Book ; 
which you will find to ft and thus: 



CrofsLin^s 
or Chords. 



. > o 

. 03 CO 



D 



55' 
So 



e 



CO 



A.I .60 


AB . la . 50 


B . I . .84 
C . I . 06 


B C . 23 . 37 
CD . 19 . 30 


D . I . 43 -7 

E . . 80 


DE . ao . 00 
EF . 29 . 00 


F . , . 52 


FA . 31 . 50 



Foi^imuch now as it is convenient that the Angles 
be nniade by a greater Scale than the Lines are kid 
dowi> with J I have therefore, ip this Figure, made 
the Angles by a Scale of one Chain in an Inch, and 
laid down the Lines by a Scale of ten Chains in one 
Inch. But to begin to plot, take from your Scale one 
Chain 5 and with that Diftance, in any convenient 
Place of your Paper, as at A, fweep the Arch a^ a \ 
then from the fame large Scale, take off i Chain , 
60 Links, and iet it upon that Arch, as from a to 
a \ and from A draw the Lines through a and a:^ 

I 2 



as 
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as the Lines AB, AF: Then repairing to your 
ihorter Scale, take from thence the firfl: Diftance, 
^iz. 12 Chains, 50 Links ^ and let from A to B» 
drawing the Line A B. 

Secondly, Repairing toB, take from your large 
Scale I Chain, and letting one Foot of the Coni- 
pafTes in B, with the other make the Arch bby al*- 
io from the fame Scale take your Chord-line, viz. 
I Chain, 84 Links, and let it upon the Arch b b^ 
one Foot of the Compaffes ftanding where the Arch 
interfeds A B, the other will fall at b ; then thro* 
b draw the Line B C ^ and from your fmaller Scale 
fet off the Diftance BC, 23 Chains, 37 Links; 
which will fall at C, where the next Angle muft' 
be made. After this manner proceed on according 
to your Field-Book, till you have done. 

And here mark, That you need neither in the 
Field, nor upon the Paper, take notice of the An- 
gle F, nor yet meafure the Lines E F and AF ; for 
if you draw thofe two Lines through, they will in- 
terfcft each other at the trae Angle F : However, 
for the Proof of your Work, it is good to meafure 
them, and alfo to take the Angle in the Field. 

' I muft not let flip in this place the ufual Way 
taught by Surveyors, for the meafuring of a Field 
by the Chain only ^ as true indeed as the former, 
but more tedious, which take as foUoweth. 

Hje common Way taught by Surveyors for taking 
the Plot joj the foregoing Field. 

Becaufe I will not confound your Underftanding 
with many Lines in one Figure, I have here again 
placed the fame. Firfl^ Meafure round the Field, 

and 
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and note down in your Ficld-Book every Line 
thereof, as in this Field has been before done. 




Secondly, Turn all the Field into Triangles, ds 
beginning at A, to meafiire the Diagonal AC, AD, 
A £, and note them down \ then is your Field 
turned into four Triangles, and the Diagonals are 

I 3 AC 
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or 





• 


1- 


AC . 


33 


.70 


AD . 


«5 


. 70 


AE . 


45 


. 40 



To plot which, firft draw a Line at adventure, 
as the Line A C, and fet off thereon 33 Chains, 70 
Links, according to youc Field- Book, for the Dia- 
gonals ; then taking with your Compaffes the Length 
of the Line AB, viz. 12 Chain«, 50 Links, fet one 
Foot In A, and with the other defcribe the Arch a a ; 
alfo take the Luie B C, viz. 23 Chains, 37 Links, 
and fetting one Foot in C, with the other defcribe 
the Arch rr, cutting the Arch ^z ^ in the Point B; 
then draw the Lines AB, CB, which (hal^be the 
two Bound-lines of the Field. \ 

Secondly, Take with your Compaffes the Lcn]gl;h 
of the Diagonal AD, viz. 2 5. Chains, 76 Ijiiks, aWi 
fetting one Foot of the Compaffes ijv A, with the 
other defcribe the Arch^ as dd^jakSo taking the Line 
C D, viz. 19 Chains, 30 Liiiks, fet one Foot in C, 
and with the other defcribe the Arch e e^ cutting 
the Arch ^^in the Point D, to which Interfedtion 
draw the Line CD. 

Thirdly, Take with your Compaffes the Length 
of the Diagonal A E, viz. 45 Chains, 40 Links; 
and fetting one Foot in A, with the other defaibe 
an Arch, as^j alfo take the Line D E, 20 Chains, 
and therewith crofs the former Arch in the Point E, 
to whicl^ draw the Line D E. 

Laftly, 
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Laftly, Take with your Compaflcs the Length 
of the Line A F, vitk. ' 3 1 Chains, 5^0 Links 5 attd 
fetting one Foot in A, defcribe an Arch, as IL 
Alfo take the Length of the Line EF, viz. 29 
Chains, 00 Links ; and therewith defcribe the Arch 
hby which cuts the. Arch II in the Point F 5 to 
which Point draw ,the Unes A F and E F, and fo 
will you havea true Figure of the Field. 

I have (hewed you both Ways, that you may 
take your Choice. And now I pi:occed to my fe- 
cond Example promifed. 

» .' * 

How to take the Pht of a Field at one Station^ 

near tjje Middle thereof ^ by the Chdin only. 

Let ABCDE be the Field, /the. appointed 
Place, from whence by the Chain to t^e the Plot 
thereof. Stick a Stake up at © througlVone Ring of 
the Chain, and make your Affiftant take the other 
End, and ftretch it out. Then cau^ him to move 
up and dowA, till you efpy him eta^^ly in a Line 
between the Stick and the Angle A^ j; there let him 
let down a Stick, as at a, and be fure that the Stick 
a be in a direft Line between and A ; which you 
may eafily perceive by ftanding at 0, and looking 
to A. This done, caufe him to move round towards 
B ; and at the Chain's End, Ipt him there ftick 
down another Stick exaftly in the Liite between 
and B, as at b. Afterwards let him da the fame stt 
r, at dy and at e ; and if there were more Arigles, Irt 
him plant a Stick at the End df 'th6 Chain iff ^ 
right Line between o and every Angle. Inthe 
next place meafure the nigheft Diftance between 

• I 4 Stick 
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Stick and Stick, as ^ ^, i Chain, 26 Links ; ^ r, 
I Chain^ 6 Links; c d^ i Chain^ o Link; de^ 




I Chain, 20 Links; and put them down in your 
Field-Book accordingly, Meafore alfb the Diilan- 
ces between O and every Angle, as A, 18 Chains, 
10 Links ; o B, 15 Chains, o Links, tSc. all which 
put down, your Field-Book will appear thus. 

Subten* 
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Ch. 


Link, 


ai I 


. 26 


be 1 


. 06 


cd I 


. 00 


de 1 


. 29 
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Sabtendent _ „. _ ^^ _ 
orChord.< . , * ^> Dwgonal 
Lines* )ca I . 00( orCentre^ 

Lines. 



How to pht tie former Obfirvations. 

Take from a large Scale i Chain, and ietting 
one Foot of the Compafles in any convenient place 
of the Paper, as at 0> niake the Circle ab c de\ 
then taking for your firft Sabtendent, or ChorcU 
line, I Cham, 26 Links, ipt it upon the Circle, as 
from a to b. From through a and b draw Lines^ 
as A, B, which be fure let be long enough. 
Then take your fecond Subtendent from the lame 
large Scale, viz. i Chain, 6 Links, and iet it upon 
the Circle from b to r, and through c draw the 
Line O C, When thus you have fet off all your 
Subtendents, and drawn Lines through their feveral 
Marks, repair to a fmaller Scale; and upon the 
Lines drawn, iet off your Diagonal or Centre-lines, 
as you find them in the Field- Book : So upon the 
Line Q>a you muft fet off 18 Chains, 10 Links^ 
making a Mark where it falls, as at A ; Upon the 
Line 0^, 15 Chains, o Links, which falls at B^ 
and io by all the reft. Laftly, Draw the Lines 
AB, BC, CD, ^c. and the Work will be finifhed. 

It would be but running things over again, to 
fliew you how after this manner to furvey a Field 
at two or three Stations, or in any Angle thereof, 
t§c. For if you v«rcll underftand this, you cannot 
be ignorant of the reft, CHAR 
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CHAP. VII. 

How to cafi up the Contents of a Plot of 
Land, 

m 

HAving by this tkae fofikfciitly (^^ you 
how to furvcy a Field, and lay down a true 
Figure therecrf* upon Paper; I come in the next 
place to teach you how to caft up the Contents 
thereof; that is to £y, to find out how many A- 
cres/ Roods and Perches it cootaineth. And &s9l 

Of tie Square and Paralkhgram. 

A 




To caft up either of which, multiply one Side 
by the other^ and the Produf): will be the Content. 

EXAMPLE. 

Let A be a true Square, each Side being IQ 
Chains; multiply lo Chains, o Links, by lo Chains, 
o Links, y^aV io|ooooo; from which I cut off the 
five laft Figures, and there remains juft lo Acres 
for the Square A. Again ; 
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Again ; In the Parallelogram B, let the Side Ab 
or ^ D be 20 Chains, 50 Links } and the Side ac ot 
^ D, 10 Chains, o Links: Multiply ab zo Chains, 
50 Links, by ^^ ipChains, oLinks,/^^;V 20I50Q00; 
from which cutting off the lafl Figures, remainsi 
{20 Acres. Then if you multiply the Figures cut 
oiF, viz. 50000 by 4, facit 200000 ; from which 
cutting off five Figures, remains 2 Roods; and if 
any thing but 000 had been left, you muft have 
tnultiplied again by 40 $ and then cutting off again 
five Figures, you would have had the pdd Per<£es : 
See it done hereunden 

I need not have multiplied ^^ 

00 by 40 ; for I know 40 times ^ 10.00 

Nothing is nothing; but only . ■■ 

to fliew you in what Order the ^^ ao| 50000 
Figures will fland when you ' '' » 

have odd Perches, as prefcntly ^^' . "'^^ J^ 

we (hall light on!! So much is ^ 

the Content of the long Square ^^^^^ ^^^^^ 

B, viz^ 20 Acres, 2 Roods, ' 

00 Perch. 

Of TRIANGLES. 

: The Content of all Triangles are found, by mul-? 
tiplying half the Bafe by the whole Perpendicular, 
OT'rfie whole Bafe by half the Perpendicular; or 
otherwife, by multiplying the whole Bafe and 
, whole Perpendicular together, and taking half that 
Produft for the Content. Either. of mefe three 
Ways will do, take which you pleaie. 

~ EXAM- 
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EXAMPLE. 

In the Triangle A, the Bafe ab is lo Chains, 

o Links; the Perpendi^ 
cular ^^,13 Chains, 70 
Links: the half of which 
is 6 Chains, 85 Links ; 
which multiplied, by 10 
Chains, 00 Links, facif 
685000 ; from which 
cutting off five Figures, 
there is left 6 AcresThen 
multiplying the Remain* 
der by ^^Jacit 340000 1 
from which taking five 
Figures, remains 3 Roods* 
Again^ the five Figures 
cut off multiplied by 40, 
makes 1 600000 ; from 
which taking five Fi- 
gures, leaves i(^ Perches. 
See the Operation, . 

6, 85 
10,00 




Acres— — 6)85090 

4 



Rpods— 3I40000 
40 

Pcrchci .-i* ]6|ooooo 



80 
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So likewSe in the Triangle B, the Perpendicu- 
lar ^j^ is 13 Chains, 70 Links; which multiplied 
by half the fiafe, will give the £ime Content. 

Alfb in theXriangle C, if you multiply half the 
Bafe E</ by the Perpendicular cF, the ProduA 
will be the Content of the Triangle. 

And here note^ that you are not confined to any 
Angle; but you may let fall your Perpendicular 
from what Angle you pleafe^ taking the Line on 
which it falls for^the Bafe. Thus, in the Triangle 
Aj if from b you let fell a Perpendicular, take bd^ 
and the half oi ac for finding the Content. Alio 
iii^ the Triangle C,yiou may fifofai Elct-faiiydur 
Pc^rpendicular, althc'^it fells withtoiie ^be Triaii^ j 
and thfe half of EG, and the whote of c d, (hall 6e 
the true Content of the Triangle C; but then yoti 
luuft remettibcfr tt) extend the Bafe^lihe cd* 

Remember this : .'All Triangles having equal Ba- 
fes, and lying between parallel Lines, are of the 
feme Content ; fo thie Triangles ABC having edkial 
Baled, and lying between the Lines £ C and G b^ 
arc therefore of the feme Content 

^ojind the Content of a Trapezia. 

Draw between two oppofite Angles a ftrait Line, 
as AB; then is the Trapezia reduced into two 
Triangles, viz. ABC and ABD, which you may 
meafure as before taught, and adding their Pro- 
dufts together, you will have the true Content of 
the Trapezia. Or a little (horter, thus : 

Take 
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Take the Length of the Line A B, which let be 
37 Chains^ o Links » take alio the Xtcngth of the 




Perpendicular P ^9 which let be y Chaiiw,. 40 
J^iiucs; alfo C^» 4 Chains, 8b Links; add the two 
Perpendiculars together, and they make 12 Chains, 
20 Links ; which multiply by half the conunon 
Safe A B, 18 Chains, 50 Links, and the Produ<9: is 
22 Acres, 2 Roods, 11 Perches, as appears by the 
Operation hereunder. 
Half the common Bafe A B 18,50 

The Sum of the two Perpendiculars 12,20 

37000 
3700 ' 
.1850 



Acres — 22 j 57000 
4 



Roods— 2I28000 
40 



Perches — 1 1 120000 



Him 
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Mow to find the Content of an irregular Pkf^ coi^ : 
* fiftif^ofmany Sides and An^ks. 

To do thdE^ yoD muft firft> bjr drawing ISvmb^ 
from Angl6 to. Aogle, redneb all the Plot into Tra^ 
pezia's and Triangles; aftfer which meafure every 
Trapezia and Triangle feydrally) and adding theic 
Contents all together, you will have the true Con- 
tent c^fthe^hole Plot 
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In the annexed Figure A BCDEFGHI, draw 
the Line AD, which cuts off the Trapezia Kj 
alfo the Line A G, which cuts off the Trapezia L. 
And iaftly, the Line G £, which majces the Tra- 
pezia M, and the Triangle N, {o is the whole Plot 
reduced into the three Trapezia's K, L, M, and the 
Triangle N : All which I meafure as before taught^ 
and put them down as hereunder. 

' ^ 5* J? 
G 2 ^ 

The Trapezia K contains r^i : 2 : I2 

The Trapezia L oMitains i6 : 3 : 18 

The Trapezia M cota^tains a'* go : 2 : 16 

The Triangle N contains -'^ -6 : 2 : 24 

The Content of the Plot ^5 : 2 :;3o 

By which you find the whole Plot to contaitt 85 
Acres,' 2 Roods, 30 Perches. 
, tf the Sides of the Plot had been given in Per- 
ches, Yards, Feet, or any other Meafure, you muft 
ftill cad: up the Content after this manner, and then 
your Produdt will be Perches, Yards, &c. To turn 
which into Acres, Roods, and Perches, I have large- 
ly treated of ii) the Beginning of this Book. 

How to find the Content of a Circle y or any Portion 

thereof. 

To find the Content of the whole Circle, it is 
convenient, that firft you know the Diameter and 
Circumference thereof j one of which being known, 

the 
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the other is caifily found; for as 7 is to 22, io is. 
the Diameter to the Circumference; and as 22 is 
to 7,. io i& the Circnmferoice to the Dkimeter. 

In this annexed Figure, the Diameter A B is 2 
Chains^, or 200. Links;, which multipUed by 29^ 



• i 



and the Produdl divided by .7, giveSi6 Chains, 28 
Links, and Something more for the Circumference. 
Now, to know the fuperficial Content, multiply 
half the ^Circumference by half the Diauieter, the 
Produft will be the Content : Half the Circumfe- 
rence is 3 Chains, 14 Links; half the Diameter,^ 
X Chain, o Links : which multiplied together, the 
Product is 3,1400 fquare Links, or i Rood, 10 
Perches, the Content of the Circle, Again ; 

By the Diameter only to find the Content. 

As 14 is to 1 1, fo is the Square of the Diameter 
to the Content. The Square of the Diameter is 

K 40000, 
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40000^ which fmiltiplied by 1 1^ makes 440006 ; 
which divided by 14, gives 3 1428, or i Rood, 14 
Perches, and fbmething more for the Coatem. 

Htm to mtafitre the Jttperficial Content of the 
SeSiion of a Circle. 

Multiply half tl)e ConipalHhereof by the Semi- 
diameter of the Circle, the Produdt will anfwer 
your Dcfire. 

In the foregoing Qrcle, I would know the Con- 
tent of that little Piece D C B 5 the Arch D B is 78 
Links 4; the half of it 397; which mukiplied by 
I Chain, o Links, the Scniiidiameter gives 3925 
Iquare Links, .Qi:..6.i Perches,. . 

How to find the Content of a- Segment of a Circk 
without knowing the Diameter. 

Let EFG be the Segnaent, the Chord EF is 
1 Chain, 70 Links, or J70 Links, the Perpendi- 
<»lar GH 50 Links; now multiply f of the one 
by the whole of the other, the Produft will be the 
Content ; the two Thirds of 170 is the neareft 113, 
which muUtpUed by 50, produces 5650 fquare 
Links, or 9 Perches. 

How to find the fuperficial Content of an Oval. 

The conunon Way is to nmltiply the long Dia- 
meter by the (horter, and obferve the Produdl ; and 
then, as if you were nae^fofing a Circle, fay. 

As 
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As 14 to 1 1| Ta the faid Produd to the Content 
of the Oval) bbt this is not exad. A better V^y 
is, 

As i,T*oV is to the Length of the Oval, fo is the 
Breadth to the Content; or nearer, as 1,27324 to 
the Length, fo the Breadth to the Content. 

H(y(b to find the fttperfiti^l Cdntent of Regular Poly^ 
gons 5 as Pentagons^ Hexagons^ He^tagom^ &c. 

Multiply half the Sum of the Sides by a Perpen- 
dicular let fall from the Centre. upon one of the 
Sides, die Pr odiid: virin be the Area or fuperficial 
Content of the Polygort. In the fdlov<^ing Penta- 
gon the Side B C is 84 Links, the whole Sunvof the 
five Sides therefore muft 
fee 420, the half of which 
fe « I o ; which mtrltipKed 
by the Perpendicuhf AD 
56 Links gives 11760 
fquare Links for theCon- 
tent, or 18 Perches -^ of 
aPcs-eh, rffaoft 19 Per- 
ches. 

I have been ihorter abont thele tbw \sk Figmrei 
th^n my ufual Method, bccaiife they vefy rarely 
fall jfito the Surveyor's way to meafiire them in 
Land, though indeed in broad Meafure, Paving, 
Sfr. often. 




K % 



CHAP. 
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CHAP. VIIL 



0/ laying out ne^ Lands y very ufeful for 
• Surveyors^ in bisMajeflys Plantations 
- in America. 



• A certain. Sluantity cf Acres being given^ bow to 
lay out the fame in ajquare Figure. 

AN N E X to' the Number of Acres given 5 
Cyphers^^ which will turn the Acres into. 
Links; then from the Number thus increafcd cx- 
tradt the Root, which {hall be the Side of tlie pro- 
pofed Square/ >. , . 

EXAMPLE. 



Suppofe the Number given be 100 Acres, which 
I am to lay oiit in a^fquare Figure; I join to the 
100 5 Cyphecsj and then it is 100,00000 fquare Links; 
the .Root of which is .3162 neareft, or 31 Chains, 
62 Links, the Length of one Side of the Square. 

I - ... 

Again : 

If I were to cut out of a Corn-Field one fquare 
Acre, I add to i five Cyphers, and then is it 
1 00000 ; the Root of which is 3 Chains, 16 Links, 
and fdnbiething more fopthe Side of that Acre. 

How 
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How to lay out any given ^ahtity of Acres in a 
Parallelogram^ ^whereof one Side is given. 

Turn firft the Acres into Links, by adding, ai 
before, five Cyphers ; that Number thus increafed 
divide by the given Side, the Quotient will be th© 
other Side. , 

EXAMPLE. 

It is required to lay out loo Acres in a Parallelo- 
gram, one Side of u^hich (hall be 20 Chains, 
o Links ; firft to the 100 Acres I add five Cyphers^ 
and it is 100,00000 ; which I divide by 20 Chains, 
o Links; the Quotient is ^6 Chains, o Links, foe 
the other Side of the Parallelogram. 

'How to lay out a Parallelogram that JhaB be 4, 5, 
6, or 7, &c. times longer than it is broad. '* 

In Carolina^ all Lands lying by the Sides of Rii » 
vers, except Seigniories or Baronies, are (or ought, 
by Order of the Lords Proprietors to be) thus laid 
out. To. do which, firft, as above taught, turn 
the given Quantity of Acres into Links, by an^ 
nexing five Cyphers; which Suni divide by the 
Number given for the Proportion between the 
Length and Breadth, as 4, 5, 6, 7, &c. the Root of 
the Quotient will fliew the £hortcft Side of fuch a 
Parallelogram. 



JC.3. . EXAMy 
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EXAMPLE. 

Admit it were required of me to lay out loo 
Acres in a Parallelogram^ that fhould be five times 
as long as broad : Firft^ to the loo Acres I add five 
Cyphers, and it makes 100,00000 i which Surn I 
divide bv 5, the Quotient is 2000000 ; the Root 
of which is nearefl 14 Chains^ 14 Links ; and that, 
I fay, (hall be the fliort Side of fuch a Parallelo- 
gram; and by naultiplying that 14 14 by 5, fhews 
me the longd^ Side thereof to be 70 Chains, 70 
Links. 

Sk^ to make a Iriangk that Jhali. contain any Nurrh 
ber of Acres J heit^ co^^ned to^ a certain Bafe. 

Double the given Number of Acres, (to which 
annexing firft five Cyphers) divide by the Bafe, 
the Quotient will be me Length of the Perpendi- 
cu^^ 

EXAMPLE. 

U|)on a Bafe given that is in Length 40 Chains, 
t) Links i I am to make a Triangle that fhall con- 
tain 100 Acres. Firft, I double the 100 Acres, 
and annexmg five Cyphers thereto, it makes 
200,00000 ; which I divide by 40 Chains, o Links, 
the limited Bafe; the Quotient is 50 Chaini^ 
o Links, for the Height of the Perpendicular. As 
in this Figure, A B is the given Bafe 40 j upon 
any Part of which Bafe I fet the Perpendicular 
50, as at C J then thp Perpendicular is CD. 

There- 
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Therefore I draw the Lines DA, D B, which 
makes the Triangle DAB to contain juft 100 A^ 
creSy as required. Or if I had fet tm Perpendi- 
cular at £, then would EF have been the Perpea*- 




dicular 50 ; and by drawing the Lines FA, F B, I 
ihould have made the Triangle FAB, containing 
100 Acres, the fame as DAB. 

If you coniider this well when you are laying 
out a new Piece of Land, of any given Content, 
in America^ or elfewhere, although you meet in 
your way with 100 Lines and Angles; yet you 
may, by making a Triangle to the firfl Station you 
began at^ cut off any Quantity required. 

K 4 Um 
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Jlowto findtU Length of the' Diameter of a Grck^ 
. ^icb Jhall contmn . any Number (f Acres, required^, 

Say, As LI is to 14, fo will the Number of A- 
cres given be to the Square of the Diameter of the 
Circle required, 

}E X A M PL E. 

What is the Length of the Diameter of a Circle, 
whofe fuperficiial Content (hall be 100 Acres ?, Add 
five Cyphers to the i 00, and it makes iqo,ooooo 
Links; which taiultiply by i/^y facit 140000000 ; 
which divided by i i, gives for C^otient 12727272 ; 
the Root of which is 35 Chains, 67 Links, and 
better, almoH: 68 Links : And fo much {hall be 
the Diameter of the required Circle. 

I might add many more Examples of this Na- 
ture; as hovv to make. Ovals, Regular Polygons, 
and the like, that fhould contain any aligned 
Quantity of Land. But becaufe fuch things are 
^merely for Speculation, and feldom or never come 
m Pradice, I at prefent omit them. ' 



CHAP. 
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CHAP. IX. 

0/*Reduction. 



H(m to reduce a large Plot of Lfind or Map into a 
' iejjer Compajs^ according to any given Proportion i 
5 cr, e contra, how ta enlarge one. 

'11 ^HE beft Way to do this, is, if your Plot be 
j|[ pot over-large, to plat it over again fey a 
friialler Scale : But if it be large, as the A/Iap of a* 
Cpunty, or the like, the only Way is tQ<fompafs in: 
tHe Plot firft with one great Squares and after-r 
wkrds to divide that into as fiiany little Squares as 
*ytoa (hall fee* convenient. AlfcJ majke the fame;Nunci-»' 
ber of little Squares upon a fair Piece of Pap^i)y a 
lefler Scale, according to the Proportion given. 
This done, fee in v^^hat Square, an4 Part of the 
fame Square, any remarkable Accicient falls, and 
accordingly put it down in your lefler Squares ; 
and that you may not miftake, it is a good Way to 
number your Squares. I. cannot make it plainer, 
than by giving you the following Example, where 
the Plot A B C D, made by a Scale of lo Chains in 
an Inch, is reduced into the Plot EFGH, of 30 
Chains in a^n Inch. 

:a/:£ Thew 
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There are fevenil other Ways taught by Survey* 
ors for reducing Plots or Map% as Mr. Ratbbom^ 
and after him Mr. Hohoell^ advifeth to inake uie of 
a Scale or Ruler; having a Centre Hole at one 
End) through vrhich to £iften it down on a Table^ 
£0 that it may play freely rounds and numbctd from 
the Centre-end to the other with Lines of equal 
Farts. The Ufe of which is thus : Lay down up- 
on a fmooth Table the Map or Plot that you woul4 
reduce, and glew it with Mouth-glew iaft to the 
Table at the four Corners thereof. Then taking at 
fsk piece of Paper, about the Bigne& that you, 
would have your reduced Plot to be of, and lay 
that down upon the other \ the middle of the Iaft 
about the middle of the firft. This done, lay the 
Centre of your Reducing-Scale near the Centre of 
the white Paper, and there with a Needle through 
the Centre make it faft i yet {o^ that k may play 
eafily round the Needle. Then OAOviog your Scale 
to any remarkable thing of the firft Plot, as aa 
Angle, a Houfe^ the Bent of a River, or the like } 
ice againft how many equail Farts of the Scale it 
(lands, as fiippolb loo; then taking th«i, the ^, the 
f ,. or any other Number there<^ according to the 
Proportion you would have the reduced Plot to 
bear, and make a Mark upon the white Paper a* 
gamft 50^ 25, ^3, &c. of the fame Scale : And thusi 
turning the Scale about» you may firft reduce all 
the outerecioft Parts of the Plot. Whkrh don^ 
you muft double the lefier Plot, firft 4 thereof, and 
tbea the other \ by which you iBay fee to reduce 
the inaermoft Part near &e Centre. 

But I advife rather to have a long Scale, made 
with the Centre-hole for fixing it to the Table, in 

atx)ut 
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about one third Part of the Scale, fo that f of the 
Scale may be one way number'd with equal Parts' 
from the Centre-hole to the End ; and f Part there- 
tof number'd the other way to the End with the 
feme Number of equal Parts, tho' leffer. . Upon 
this Scale may be feveral Lines 6f equal Parts, the 
Icfier to the greater, according to feveral Propor- 
tions. Being thus provided with a Scale, glew 
down upon a fmooth Table your greater Plot to be 
reduced 5 and clofe to it, upon the lame Table^ a 
Paper, about the Bigiiefs whereof you would have 
your fmaller Plot. Fix with a ftrong Needle the 
Centre of your Scale between both j then turning 
the longer End of your Scale to any remarkable 
thing of your Plot; to be reduced, fee what Num- 
ber of equal Parts it cuts, as fuppofe lop; there 
holding faft the Scale, againft loo upon the fina^ 
ler End of your Scale make a Mark upon the white 
Paper : So do round all the Plot, drawing Linear,' 
and putting down all other Accidents as you pro- 
ceed, for fear of Confiifion through many Marks 
in the end \ and when you have done, although at 
firft the reduced Plot will feem to be quite contrary 
to the other, yet when you have unglewed it from 
the Table, and turned it about, you will find it to 
be an cxa6t Epitome of the firft. You may have 
for this Work divers Centres made in one Scale, 
with equal Parts proceeding from them according- 
ly 5 or you may have divers Scales, according to fe^ 
veral Proportions* which is better. 
- What has-been hitherto faid concerning the Re- 
ducing of a Plot from a greater Volume to a leffer, 
the fame is to be underftood, vice verfay of en- 
larging a Plot from a leffer to a greater. But th?s 
laft feldom comes in pradice. How 
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Row to change Cujiomary Meafure into Statute^ and 
, tbe contrary. 

In fome Parte, of England^ for Wood-Lands; and 
in moft j^arts of Irelandy for all Sorts of t^ai)4fij 
the jr^. account xB f'oot to a Perch, and i6qfuci| 
Perches to make an Acre, which is called Cufi^ma* 
ry Meafure. Whereas our true Meafure for Land, 
hyi JM of Parliament^ is but 1 60 Perches for pnc 
^^4 at ;i6 Fddt k to thle Periah. « Therefore to jrtfci 
duce the one into the other, the Rule is, 
As the Square ^ one Sort oif Meafure, 

is to the Scjiike of the other : 
^p.is^he Cc^ntent of the onCi> ..>.,, , - r 

- id the Con^ent^ dt the other. ^ ' ' ^ 

Thus, if a Field^^eafored bycua Perch of 18 
Feet, accounting 160 Perches to the Acre, con- 
taitr-rooAcres^- How many Acrcr^fbaU the iamc 
Field contain by a Perch of 16 Feet \ ? 

§j2iy. If the Square of 16 Feet i>, t;/^?. 272 J2 5, 
give the Square of .j,8 Feet, viz^ 324, What fhall 
100 Acres Cujiomary give ? Anfwer, 119 ,% of an 
hcvpStatute, ' • • T • . : 

Knonmng the Content t^a Piece ofLand^ to find out 
: what Scale' it was plotted by. 

Firft, By any Scale meafure the Content of the 
Hot J which donei, argue thus : 

AS; the Content found, is to the Square of the 

Scale I tried by ; 
So is the true Content, to the Square of the true 
Scale it was plotted by. 

Admit 
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Admit there is a Plot of a piece of Land con- 
taining ID Acres, and I meafiiring it by the Scale 
1 1 in an Inch, find it to contain 12 Acres ir of an 
Acre; dien I fay. If 12 rt give for its Scale 11, 
What (hall 100 give? Anfwer, 10. Therefore I 
conclude that Plot to be made by a Scale of 10 in 
the Inch. And to mudi Concerning. Reducing 
Lands. 

C H A P. X. 

InftruElionsforfurveyingaManory County^ 
orwhtle Country. 



To Jurvey a Manor ^ okferve tbefe fotlomt^ 
RULES. 

i. TT TALK or ride over the Manor ofice or 
VV twice, that you may have as it were a 
Map of it in your Head; by which meam yoa 
may the better know where to begin, and proceed 
on with your Work. 

2. If you can conveniently run round the whole 
Manor with your Chain and Inftrument, taking all 
the Angles, and meafuring all the Lines thereof; 
taking notice of Roads, Lanes, or Commons, as 
you cro& them: Alfo minding well the Ends of 

all 
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ail dividing Hedges, whefc 
they but Upon your Bound* 
Hedges, in this mann^. 

3, Take a true Draught 
of all the Road) and By-Lanes in the Manor, put- 
ting down alfo the true Bgttings of all the Fidd-^ 
F(n(Ces to the Road If the Road be broad, or goet 
thr-qqgh foQiue Common or wafte Ground, the beft 
Way is to meafore, and take the Angles <m both 
Sides thereof^ but if it be a narrow Lane^ yoii 
may only meafure along the midft thereof, takings 
ihe Angleaand OIF*iets to the Hedges, and mea^ 
^tf your Piftanoes traly: AUb if there be any 
<;pc^f}4ferab|e R^irerdther bouhds or rans through the 
Manor, furv.Qy .that alfo tmly, as is hereafter 

4, Mal:e a true plo^ vpgn Paper of aU the fofc^* 
going Work ; and then will you have a kefem-> 
blance of the Manor, though not compleats whiah 
to make fo, go to all the Buttings of the Hedges, 

•tand there fur,vey every Field diftin<9ily, plQtjfing it 
acdordingly every Night, or rather twice a Day^ 
till you have.pericfted the whole Manor. 

5. When t^us you have plotted all the Fields^' 
according to the Buttings of the Hedges found in 
your firft Surveys,^ you will find that you have very 
nigh, if not quite, done the whole Work : But if 
lihere be any Fi^ds lie {o within others, that they 
arc not bounded on either Side by a Road, Lane, 
nor River; then you muft alfo furvey them, and 
place them in your Plot, accordingly as they arc 
bounded by other Fields. 

6. Draw 
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6. Drav^k fair Draught of the whole, putting 
down therein the Manor-Houfe, and every other 
confidertble Houfc,, Wind-mill, Water-mill, Bridge, 
Woodj Coppiee, Crofs-paths, Rills, Runs of Wa- 
ter, Ponds^ and any other Matters notable therein; 
Alfo in the fair Draught, let the Arms of the Lord 
of the Manor be fairly drawn,, and a Compafs in 
fome wafl;(S:part of the Paper; alio a Scale, the fame 
by which it was plotted : You muft alfo beautify 
fijch s^ Draught with Colours and Ciits^ according as- 
you flball fee convenient. 

» Wrilcdo;wn alfo in eveiy Field the true Content 
thereof; and if it be required, the Nftmcs of the 
prefeiit .Poffeffors, and their Tenures^ by which 
diey rhold it of the Lord of the Manor. 

The Quality alfo of the Land you may take 
notice of as you pafs over it, if you have Judgment 
therein, and it be required of you. 

' * , •. , ' / ' • ' ' 

' How to take the Draught of a Coiinty^ or Country. : 

• I. If the County or Country is in any Place 
thereof bounded with the Sea, furvey firft the Sea-^ 
coaft thereof, meafuring it all along with the Chain, 
/and taking all the Angles thereof truly; : 

2. Which done, and plotted by a large Scale, 
furvey next all Rocks, Sands, or other Obftacles: 
that lie at the Entrance of every River, Harbour, 
Bay or Road upon the Coaft of that County or 
Country ; which plot down accordingly, ks I (hall 
teach you in this Book by and by. 

3. Sur- 
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3. Survey all the Roads, taking notice as you*go 
along of all Towns, Villages, great Houfes, Rivers, 
Bridges, Mills, Crofi-ways, Gf^v> Alfo take the 
Bearing at two Stations of fiich Renaarks as ,you 
fee out of the Road, or by the Side thereof. 

4. Alfo furvey all the Rivers, taking notice how 
far tbisy are Navigable, what (and where) the 
Branches run into them, what Fords they have. 
Bridges, Qc. 

5. All this being cxadly plotted, will give you 
a truer Map of the Country than any that I know 
of hath been yet made in EngJMd. However, 
,you may look upon old Maps, and if you find 

therein any thing worth Notice that you have not 
yet put down, you may go and furvey it^ and ^hus 
by degrees you may fo finifli a Country, tha[t you 
need not fo much as leave out one Gentleman -s 
Houfe-; for hardly will it efcape, but fome very re- 
markable thing will come inttf your View, either 
from the Roads, the Rivers, or Sea-coaft. 

6. Laftly, With a large Quadrant take the true 
Latitude of the Place, in three or four Places of 
the County ; which put down upon the Edge of 
your Map accordingly. 



CHAR 
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' C H A P. XI. 

Of Dhiding LANDS. 

How to divide a T*riangle feveral Ways. 

SUppofe A B C to be a Triangular Piece of Land 
containing 60 Acres, to be divided between 
two Men, the one to have 40 Acres cut oiF towards 
J^ A, and the other 20 

Acres towards Cj 
and the Line of Di- 
jf- V \ ^ifion to proceed 

^3 3i jyie^^y pi^ft meafurf the 
Bafe A C, viz. 50 Chains^ o Links 5 then fay by 
the Rule of Thrce^ If the whole Content 60^ Acres 
give 50 Chains for its Bafe,' what fliall 40 Acres 
give ? Multi{dy and divide, the Quotient fhall be 
33 Chains, 33 Links j which fet off upon the Bafe 
from A to D, and draw the Line B D, which, (hall 
divide the Triangle as w^s required. If it had been 
required to have divided the fame into 3, 4, 5, or . 
more unequal Parts, you mufl in the like manner, 
by the Rule of Three, have found the Length of 
each feveral Bafe ; much after the fame manner as 
Merchants put their Gains by the Rule of Fellow- 
fliip. 

There are feveral Ways of doing this by Geome- 
try without the help of Arithmetick 5 but my Bu- 

fineis 
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iine^ is not to (hew you what may be done, but to 
(hew you how to do it the mofl ea^ and pradica* 
bleWay. 

Htm to divide a Triangular Piece ofljand into any 
Number of Equal md Unequal Parts^ hy Lines 
preceding from arif Point ajighed in any ^de 
thereof ^ 

Let ABC the Triangular Piece of Land, con- 
taining 60 Acres, to be divided between three Men, 
the firft to have 1 5 Acres, the fecond 20, and the 
third 25 Acres, and the Lines of Pivifion to pro- 
ceed from D : Firft meafurc the Bafe^ which is 50 
Chains ; then divide ,the Bafe into three Parts, as 
you have been before taught, by faying. If 60 give 
50; what flxall 15 give? Anfwer, i 12 Chains, 50 




LinJfS fw the firft Man> Bafe; which fet off from 
A to E. Again, fay, Jf 60 give 50, what (hall 20 
givf? Anfwer, 16 Chains, 66 Link$ for the fecond 
M?ip'fl Bafe ; wh^ch ifet off from E to F, then coa- 
fequently the third Afen's Bafe, -y/sj. from F to C, 
muft be 20 Chains, 84 Links. This done, draw 
an pbfcure Line ixoat the Point affigned D, to the 
oppofite Angle B, and from E and F draw the 
Lines E A and F G parallel to B D. Laftly, From 
D draw the Liocs D H, D G, which (hall divide 
the Triangle into three fuch Par& as was required, 

L 2 Htm 
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. How to divide a Triangular Piece ofLandy Mcord^ 
ing to any Proportion given by a Line parallel to 
one of the Sides, 

ABC is the Triangular Piece of Land, contain- 
ing 60 Acres^ the Bale A G is 50 Chains : This 




Piece of Land k to be divided between two Mcn^ 
by a Line parallel to B C, in fuch Proportion that 
the one have 40 Acres, the other 20. 

Firft divide the Bafe, as has been before taught, 
and the Point of Divifion will fall in D, A D being 
33 Chains, 33 Linkss and DC 16 Chains, 67 Links. 

Secondly, Find a mean Proportion between AD 
and AC J by multiplying the whole Bafe 50 by 
AD 33, 33, the Pfoduft is 16665000; of which 
Sum extraift the Root, which is 40 Chains, 82 
Links ; which fet off from A to E. Laftly, From 
E draw a Line parallel to B C, as is the Line EF ; 
which divides the Triangle as demanded. 

Of dividing Four-Jided Figures or Trapezia* s. 

Before I begin to teach you how to divide Pieces 
of Land of four Sides, it is convenient firft to 
fhew you how to change any Four-fided Figure in- 
to 
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to a Triangle ; which done, the Work will be the 
fame as in dividing Triangles. 

How to reduce a trapezia into a Triangley by Lines 
drawn from any Angle thereof. 

Let A B C D be the Trapezia to be rccjuced into 
a Triangle^ and B the Angle afCgned : Draw the 




dark Line B D, and from C make a Line parallel 
thereto, as C E 5 extend alfo the Bafe A D, till it 
meet CE in E; then draw the Line BE, which 
fhall mike the Triangle B A E equal to the Trape- 
zia A BCD. 

* Now to divide this Trapezia according to any 
afligncd Proportion, is no more but to divide the 
Triangle ABE, as before taught j which will alfo 
divide the Trapezia, 

EXAMPLE: 

Suppo^ the Trapezia A BCD, containing 124 
Acres, 3 Roods, and 8 Perches, is to be divided be- 

L 3 twceo 
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tvreen t^o Mto, the fir ft to have 50 Acre*, 2 Roods, 
and 3 Perches 5 the other 74 Acres, i Road, and 5 
Perehes, and the Line of Divifion to proceed from B, 
Firft, Reduce all Acres and Roods into Perches, 
then will the Content of the Trapezia be 19968 
Perches 5 the firft Man's Share 8083 Perches, the 
fecond 11885. 
Secondly, Meafure the Bafe of theTrianglc, ^biz. AE 

78 Chains, 00 Links : 

Which fet off from A to F, and drawing the Line 
F B, you divide the Trapezia as. defired 5 the Tri- 
angle A BF being the Firft Man's Portion, and the 
Trapezia B C FD the Second's. 

Hoiw to reduce a Trapezia into a Iriangky by Lines 
drawn from a Point ajjignedin any Side thereof. 

ABCD the Trapezia, E the Point' affigned, 
ftotn whence to reduce it into a Triangle, and run 
the Divifion Line 5 the Trape:^a is of the fame Con- 




tent 
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tcfnt as Ac former, viz. 19968 Pfe/chcs; and it is to 
be divided as before, vi:^. one Man to have 8083 
Perches, and the other 11885. Firft, for to re- 
duce 4t into a Triangle, draw^ the Lines E D, E C, 
and from A and B make Lines parallel to them, as 
A F, B G ; then draw the Lines E G, E F, and the 
Triangle E F G Will be equal to the Trapezia 
A BCD, which is divided a& before; for when 
you have found by the Rule of Proportion, what 
the firft Man's Bafe muft be, viz. 3 1 Chains, 5a 
Links, fet it from F to H, and draw the Line H E, 
which {hall divide the Trapezia ^cording to the 
former Proportion, 

How to reduce an irregular Five-Jided Figure into a 
Triangky and to divide ihefame. 

Let A B C D E be the Five-fided-l^igure 5 to re^ 
duce which into a Triangle, draw tl^ Lines A C, 

; •. / 




A D ; and parallel thereto B F,^ E G, extending the 
Bafe from C toF, and from D td G5 then idravv the 
Lines AF, AG, vfrhich will' make the Trfanglp 
A F G equal to the Five-fidcd Figure. If this was 

L 4 to 
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to be divided into two equal Parts, take the half of 
the Bafe of the Triangle, which is F H, and from 
H draw the Line H A 5 which divides the Figure 
ABCDE into two equal Parts. The like you 
may do for any other Proportion. 

If in dividing the Plot of a Field there he outward 
Angles J you may change them after the following 
manner. 

' Suppofe A B C D E be the Plot of a Field s and 
B the outward Angte. 




Draw the Line CA, and parallel thereunto the 
LineBF. 

Laftly, The Line C F ihall be of as much Force 
as the Lines CB and BA. So is that Five-fided 
Figure, having one outward Angle reduced into a 
Four-iided Figure, or Trapezia 5 which you may 
again reduce into a Triangle, as has been before 
taught* 

Hew 
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Bmto divide an Lregular Plot of am l^umber cf 




AB 
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A^CDEFGHI is a Field to bedividedbe- 
tween two Men "^ in equal Hali^, by a flrait Line 
jproGCcding from A. ' 

Firft, Confider how to divide the Field into 
Five-fidcd Figures and Trape:zia's, that you may 
the better rcducie it into Triangles : As by drawing 
the Line K L, you cut off the Fivc-fided Figure 
A B C H I; which reduce into the Triangle A K L^ 
and meafuring half the Bafe thereof, which will 
fall at Q, draw the Line Q^, 

Secondly, Draw the Line M N, and from the 
Point Q^reduce the Tfapczia C D G H into the 
Triangle MNQ; which again divide into Halfs, 
auid draw the Line Q3* 

Thirdly, From the Point R reduce the Trapezia 
D E F G into the Triangle R O P j and taking half 
the Bafe thereof, draw the Line RS; and tb^ 
have you divided this irregular Figure into, <wo 
equal Parts by the three Lines A Q, Q^R, R S, 

Fourthly, Draw the Line AR, alfo QT parallel 
thereto. Draw alfo AT, and then have you turn- 
ed two of the Lines into one* ' 

Fifthly, Fr^m T draw the Line T S, and paral- 
kl thereto the Line R V ; Draw alfo T V. Then 
is your Figure divided into two equal Parts by the 
two Lines AT and TV. 

Laftly, Draw the Line A V, and parallel thereto 
TW. Draw alfo AW, which will cut the Figure into 
two equal Parts by a flrait Line, as was required. 

You may^ if you pleafc, divide fuch a Figure all 
ipto Triangles 5 and then divide each Triangle from 
the Point where the Divifion of the laft fell, and 
then will your Figure be divided by a cropked Line, 
which you may bring into a ftrait one, as above. 

This 



Digitized by 



Google 



Of JDiwding Lands. 155 

This above is a good Way of dividing Lands ; 
but Surveyors fcldom take fo much pains about it* 
I (hall thercfbrj^ flaew you how commonly they ab- 
breviate their ^ork, and is indeed 

i 

An iafy Way of dividing hands. 

Admit the following Figure A B C D E contain 
46 .Acres, to be divided iiitojHalfs between two 
Men, by a Line proceeding fr:6m A* 

Draw firft a Line by guefs, through the Figure, 
as the Line A F. Then cait up the Content of ei- 
ther Half, and fee what it wants, or what it is more 
than the true Half (hould be. 

As fot Example : I caft op the Content of AEG, 
and find it to fee but 15 Acres; whereas the true 
Half is 23 Acres; 8 Acres being in the Part 
A B C D G more than AEG. Therefore I make a 
Triangle containing 8 Acres, apd add it to A E G, 
as the Triangle A G I ; then the Line A I puts the 
Figure into equal Halfs. 

But more plainly how to make this Triangle :. 
Meafurc firft the Lme A G, which is 23 Chains, 
60 Links. Double the 8 Acres, they make 16; 
to which add five Cyphers to turn them inta 
Chains and Links, and then they make 1600000 ; 
which divide by A G 2360, the Quotient is (x 
Chains, 77 Links ; for the Perpendicular H I, tako 
from your Scale 6 Chains, 77 Links, and fet it ia 
from the Bafe A G F, that the End of the Perpen^ 
dicular may juft touch the Line E D, which will 
be at L Then draw the Line A I, which makes 
the Triangle A C I juft 8 Acres, and divides the 
whole Figure as defired. v 

If 
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If it had been required to have fet ofF the Per-' 
pcndicular the other way, you muft ftill havq 
made the End of it but juft touch the Line E D, 
as LK does : For the Triangle A KG is equal to 
the Triangle AG I, each 8 Acres. 

And thus you may divide any Piece of Land of 
ever fo many Sides and Angles, according to any 
Proportion, by ftrait Lines through it, with as 
much Certainty, and more Eafe, than the former 
Way. 

Mark^ You might alfo have drawn the Line AD, 
and meafured the Triangle AGD, and afterwards 
have divided the Bafe G D, a^corcjing to Proportion^ 
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in the Point I; which I will make more jplain ia 
this following Examj^e. 

Suppofe the following Field, containing 27 A- 
cres, is to be divided between three Men, each to 
have 9 Acres, and the Lines of Divifion to rua 
fi-om a Pond in the Field, fb that every one may 
have the Benefit of the Water, without going over 
another's Land, 

Firft, From the Pond © draw Lines to every 
Angle, as © A, © B, © C, © D, © E; and then is 




the Figure divided into five Triangles, each of 
which meafure, and put the Contents down feve- 
rally ; which Contents reduce all into Perches, fo 
will the Triangle , 




J,"- 



Perches. 



V.1107' 

The whole Content being 4320 Perches, or 27 A- 
cres, each Man's Proportion being 1440 Perches. 

From 
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1^8 Of Dividing Lands. 

Prom © to atty Angle draw a Une for the i^nft 

Divifion-line, as © A. Then confider that the firft 
Triangle A © B is but 674 Per<phqs, and the fecond 
B (S> C 390, both together but j<?^4 Perches, l^s 
by 376^ than 144P, oneMan'a Portion. You muft 
therefore cut off frpm the third Triangle C © D 
376 Perches for th^ firft Man*fl Piyiding^line; which 
fiius you may do: The Bafe DC is 18 Chains, this 
Content of the Triangle 123^ Perches \ Say then, 
if 1238 Perches give Bafe 18. Chains, 00 Links; 
Whatfhall 376 Perches give? Anfwer, 5 Chains, 
45 Links ; which fet from C to F, and drawing 
the Line F, you have the firft Man's Part, viz. 
A F. 

Secondly, See what remains of theTriangle C D, 
376 being taken out, and you will find it to be 861 
Perches, which is Icfs by 578 than 1440. There- 
fore from the Triangle D © E cut off 578 Perches, 
and the Pomt of Divifion will fall in G. Draw 
the Line © G, which with © A and © F divides 
the Figure into three equal PaJrts. 

Htm to divide d Circle according to. any Proportion^ 
by a Line cpncentrick ivith the fir fi. 

All Circles are in proportion: to one another as 
the Squares of their Diameters ; therefore if you di- 
vide the Square of the Diameter- ctf Semidiameter, 
and extraifl the Roof, you will Wc your Defire. 

E X A M PL E. 

Let A B C D be a Circle to be equally divided 
between two Men. 

The 
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The Diameter thereof is 2! CSiams. 

Tiie Semidiameter i Chain, of 100 Links. 

The Square thereof loooo.' ' 

Half the Square 5000. ' ' 

The Root cS the Half 71 Links; which take 
from your Scale, and upon the fame Centre draw 
the Circle G E H F, which divides the Circle 
A BCD into equal Parts. 

CHAP. xn. 

Trigonometry: or, The Menfuratim of 
Right-lined Triangles. 

TH E Ufe of the Table of Logarithm Num- 
bers I have fliewed you in Chap. L concern^ 
ing the Extraction of the Square Root. Here follows 

, She 
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T^he UJe of the Table of Sines and Tangents. 

Any Angle being^vca in Degrees and Minutes, 
how to find the SiHe or T&ngelit thereof. 

Let 27 Degrees, 10 Minutes be given to find the 
Sine and Tangent thereof. Firft. in the Table of 
Sines and Tangents, at the Head thereof feek for 
27 5 and having found it, look down the firft Co- 
lumn on the Left-hand under M, for the 10 Mi- 
nutes, and right a^ainft it, und^ the Title Sin. 
ftands the Sine required, viz. 9,6595175 alfo in 
the lame Line under the Title Tang, ftands the 
Tangent of 27®. 10'. viz. 9,710282: But if the 
Degrees exceed 45, then look lat the Foot of the 
Tables for the Degrees, and upon the Right-hand 
Column for the Minutes ; and right againft it you 
will find the Sine and Tangent above the Ti(le Sine. 
Tan. Thus, the Sine of 64 Degrees, 50 Minutes, 
159,956684; the Tangent thereof is 10,328037/ 

Htnv to find the Co-fine^ or Sim-CompUment \ the 
^Co-tangent ^ or Tangent-Complement of any given 
Ikgrees and Minutes. 

The Co-fine, or Co-tangent, is nothing more but 
the Sine and Tangent of the remaining Degrees and 
Minutes after Subtraction fi-om 90 ; thus, take 25 
Degrees, 10 Minutes from 90 Degrees, 00 Min. 
there will remain 64 Degrees, 50 Minutes ; the 
Sine of which is, as before, 9,956684; and that 
is the Sine-Complement of 25 Degrees, lo Mi- 
nutes. 

But 
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Biit the tiiote ready Wiy to find the Cofine, or 
Co*taiigeht of ^ny Number of Degrees given, is 
to. Joofc/for the Degrees and Minutes as before 
faugBl,7for Sines and Tangents ; and right againft 
it unjder Titles Co- fine and Co- tangent 5 or above; 
if thQ, Degrees 'excee4.f45, you will find the Co-r. 
line or Co-tangent required : Thus .thq Co-fine. o£ 
30 f)egfe^, 15 Mijiiitcs, is 9,93^6431; the Cb- 
tengeii.t.9f;,58,Dcgrecs,i;iP;M i^ 9^792974i» . 

Any Sine or T^at^ent^-'^G^Jihe of^'Cd-tdngent being 
given J to find the Degrees and Minutes belonging 
thereto. ..\ A *. \l y ,"k ''^ 



« L 



Th'w is only thei^ fcbnverfe 'df the former; for 
you miift feek in the TableS for thfeSine, &c. givenf, 
or t^e nigheft that can be found iheretq, and righlfc 
agaiftftHit you will find the Mtnu(es. ^nd Degrees 
over-li^iL.. Let the Sine 8,742259 be given, right 
agaiftftiitrftands 3/iD^^rieaj, 10. Minutes. 

Renwmber that Multiplication is performed with 
thejfe|ypgarithm' Tables -by Addition-, and Divifion 
by SuMradfen. If I were to multiply 5 by 4, firft 
I loOinbrfhe Logarithm of 5, which is 0,698970 
The Log^Uhm of 4 is . . < 0,602060 

Added together, they make 1,301030 

which 1,30 1030 1 feck for in the LogarithmTables ; 
and right againft, under Title Num. ftands 20, the 
Product of 5 multiplied by 4. 

M If 
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i62 Trigmmfitry, 

r If I were ii> dtvide ?o by, 5, . firft I IpQk'/^F the 
Logikritbin of 20, which, Rsabov^ is 1,301039 
The Logarithm 0I5 is [ 0,698970 

After Subtr^<iMon remains p, 602060 

and the Number anrweririgtd that Logarithm you 
will find to be 4. ; ' * \ 

And thus by Addition and Subtradtion the Rule 
of Three is performed with the Logarithmsi w^r. 
by adding the two laft together, and out of their 
Produd fubtra^g the i^. . ^ 

EXAMPLE. 

If 15; give 32, what (hall 45 give ? , 
The Logarithm of 1 5 is . ^^^7^0^ i 

The Logarithm of 45 is / ^,653212 

The Logarithm of 32 is 1^5^5150 

The two laft added together niakc 3,^^836^ 

Out of which I fqhtraa: the firft, aud ^ j >. ^22^ 
there remains .J. - 

Againft which 1,98227 1, 1 find the Numbfer 96. 
I anfwer therefore, If 15 gives 32^ 45 fhall give 96. 

This you muft obferve to do in the following 
Cafes of Triangles, always to add the fecond and 
third ^Tumbe^s together, and from their Produft 
to fubtraft the firil, the Remainder will be the 
Logarithm Number, Sine, or Tangent of your 
required Line or Angle. 

Certain 
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Certain Hemtm-for the better undefftanding 
Rii^^dTHangles. 



1. A Right-lined Trkrtgle is a figure compre- 
hended witnin three ftrait Lines. ^ V;- 

2. It 18 either i^ight-an-\ 
gled, as A, having diie right ; 
Angle, which contaii^»juil: ^r ^ 
90 Degrees, viz. that at ^ ; 
or elfc Oblique asB, whicKj 






_ twp- 
,difc An^lies 'an<l oiu? t!)b-' 
tu&» "oiz^ as that D. , 

^. Afl the thret AQgl^ 
of ai\y Triangle ate ycjtial 
i6 t^b Ri^ AnglcJs; or 
1 8a Dt^ees ; fd mat Wne Angle helftg IchotY^Jj^^ jiHj 
other two together are* tnbwii alio j or tw6*bcing 
known, the tibird is alio known by fubtrading the 
two known Angles out of 180 Pegrees, the Re- 
mainder is the third Angle. 

To know well t^^hdt the Quantity of the Angle 
is, take this following Demonflration. 

Let A B C D be a Circle, whofe Circumference 
is divided (as all Circles ypu muft efteem fo to be) 
into 360 equa) Parts, which are called Degrees, 
and each of thofe Degrees 'into 60 equal Parts 
more, which are called Minute* : Now a Right- 
angled Triangle is that which cuts fiff one fourth 

M 2 Part 
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^trigonometry. 
J? 




Part of thrsGrcTe, viz. 9^0 t)e^r^ei^ , as you Jee i^c 
Triangle EFG to do. 

An Angle that cuts off. lefs than 90 Degrees^ is 
called an Aaite Angle, asHEjF. . : : 

G E I is an Obtufe Anglei becaufe the two tines 
that proceed frpn^ E^ take in between thci» mpfe 
thanf.a quarter of the Circle. " . 



■ ! V- 
C' 



-on^dl 







— 'C 
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Trigonometry. \ 165' 

; 5. Every Triaqgle. hath (be Parts^ viz. three* 
Sides and three Angles 5 the Sides are ibmetimes' 
called Leg% but moft commonly in Right-angled' 
Triangles the bottom Line,- as B C, is called the 
Bale, A C the Perpendicular, and the Ipngeft Line 
AB is^caUed the-Hypothenufe. The Sides are in 
all in Proportion to the Sines of their oppofite An- 
gles; fo that any three Parts of the fix being 
known; the reft njay cafily be found. 
: 6. When an Angle exceeds 90 Degrees, fubtra<5)? 
it out of 180, aadiwork by the Remainder. 

C A S E I. 

In \ Right-angled Triangles^ the, Bqfe being given^ 
and the Acute jingle at the Baje ; how to find the 
\Hypothenufe andkhe Perpendicular. ' 

Ip the Right-angled Triangl? A^C, there is gi- 
ven the Bafe A¥, which is 
26 equal Parts, as Perches, 
or the like 5 the Angle at 
A is alfb given, which is 
30 Degrees: Now. to find 
the Length of the Hypo- 
theiiufeAC, fay thus! 

As the Sine Coniplement of the Angle at A 

is to the Logarithm of the Bafe 26, 
So is the Radius or the Sine of 90^ 

to the Logarithni of the Hypothcnuf? AC 30, 




M 3 " The 
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i6& Trigommetjy, 

The Sine Com{4ement of 30 Degrees is 9,937531 
The Logarithm of 26 is 1,414973 

The Radius, or Suie of 90* > 10,000000 

The two laft addtd together 1 1,414975 

Remains, after fubtrafting the firft Nuinb. 1,477442 

Which if you look fw in yoar Logarithm TablcSj^ 
yoa Will find the neareft Number aniwering thereto 
to be 30 ; and ib long ia the Hypotheouie required. 
Note in your Tabic, when you cannot find ex- 
actly the Logarithm you look tor, you muft take the 
neareft thereto, as in this Example I find 1,47712 1 
to be the neareft to 1,477442. Mark sAfo, that 
whereas I %, As the Sine Complement of the An- 
gle at A, G?r. you may as well fiiy. As the Sine of 
the Angle at C is to the Log. &c. For the Angle 
at A being g^ven in a Right-angled Triangle, you 
cannot be ignorant of the Angle at C If you mind 
the Rule alx)ve, that all the three Angles of a Tri- 
aqgle are equal to two Right Angles, or 180 De- 
grees ; for if you take the Right-angle at B 90^ and 
thiat at A 300 both known, and fubtrad them out of 
1^0% there remains only 60^ for the Angle at C. 
JBut in purfuance of our Queftion, 

How to Jind the Perpendicular. 

As the Sine of the Angle A C B 60© 

is to the Log. of the Bafe 26 A B j 
So the Sine of the Angle C A B 300 

to the Log. of the Perpendicular C B 15. 

Note^ 
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Uote^ When Ipiit three Letters to exprefi an An*. 
gk) themiddlenioftLettercknotesthe angular Pcnnti, 
The Sine 60 dcgr. is 9>93753 * 

The Log. of the Bafis 26 A B is 1,414973 

The Sine of 50 degr. is 9^698970 

The two hift added-? 1 r, 1 1 3943 

From which fiibtrad: the firft, and reniains i ^ 1764 1 2 
The neareil Number anfwerihg to which is 15; 

which, is the Length of the perpendicular Line 

CB. 

Or otberwife ', the Hypothenu/e being Jirft founds viz, 
AC 30 yoH may find the Perpendicular thus : - 

As theSine of theRight-an.CBA or Rad. io,ooQi)oO 
is to the Log. of the Hypoth. A C 30 i ,477 121 
60 ii the Sine of the Angle C A B 30 dcg. 9,698976 1 

II I I I nil 

to thi Log. of the Perpendicular 15 1 1,176091 

C A S E IL ~ 

^ie Perpendicular and Angle A C B being given^ to 
find the Bafe atd Hypothenufe. 

Let the Perpendicular be CB 15, as before die 
Angle ACB 60 deg. to find the Bafe, work thus; 




M 4 As 
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i68 7rigMWtae^[ 

As the Corfincoif the Angle A GH a ' T / / 

. is to the Logadthm of thePorpendicularElO I $3 
So isrthcSineof the Angle ACB ,.^ ...: .ni; . 
to the Logarithm of therfiafe A B 26.. .:.//v \ ., 
The Co-fine of the Angle A CB 6003^ i$ 9,698970 
The Logarithm of C B 1 5 is ^ 1,176091 

The Sme of the Angle ACB 60, is 9>93753 1 

, \ • , - ^ .. 11,11362:6 

The neareft Log. anfwering to 2 6, is 1,4 14652 

*--. : . ;/. ■. ■ ( :. fT — r 

For the Hypothenuje. 

As the Sine Complement pf the Angle ACB 6p.o 

is to the Log. of the Perpendicular C B 1 5, 
So is the Sine of the Angle A B C, or Radius 90^, 

• to the Log. of the Hypothenufe 3o<>. 

The Co-fine of the Angle A C B is , 9,69897b 
The- Log. of the Perpend. C B 15 is .1, 17609 1 
The Radius 10,000000 

The Log, of the Hypothenufe 30 ^ >477 ^ 2 1 

Or otberwije thus ; the Bafe being jirft founds to 

• - Jindthe Hypothenufe^ ' ' 

As the Sine of the Angle ACB 60^ 9>93753 1 

is to the Log. of the Bafe 26 1,4 14973 

So is Radius 10,000000 

to the Log. of the Hypothenufe (30) 1,487442 
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c A s E m. 

^ Hypotbenuje, atid either of the Acute At^let 
gfven, tq fin4 the Bafe and Perfen4icukr, 




Let the Hypothenufe be A C 30 j 
TheAngl<?CAB3o, 

7oJitidibe Baje ABf work thus: 



) •' 



AsrtheSwe of the Right Angle CB AT. .i'.* '■- 
900, or Radius' S ^^>^^^oo 

is to the Log. of the Hypoth. A C 3 o i ,477 121 

So is the Co-fine of the Angle C A B 30 9,93753 1 

to the Log of t|ie^afe A B (26) 1 1,414652 

I ■■■■-. 

Tojind the>-'J?.e£piuii(;M^^^y wprktbus. 

As the Sine of the Right AnelcT. 

CBA 900, or Radius S '^'Oooooo. 

is to the Leg, of the Hypoth. A C 30 •. 1,477121 

5oisthcSinc'ofthe Angle CAB 30 ■ gl6<)^gyQ 

tothcLog.9ftb^erpGp4.(i5) y 1^176991 

Or 
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Or otherwije^j the iBafe hingjmnd, tojinithe Ver^ 
, . pendicular thus. 

As the Co-fine of the Angle CAB 30<> 9,93753 1 

is to the Log. of the Bafe A B 26 1,414973 

So is the Sine cf the Angle CAB (30®) 9,698970 

ii,"3943 



' to the neareft Log. of the Perpend. (15) 1,176412 



C A S E IV. 

^e Hypothemfe and Bafe heing pven^ Ufind the 
two Acute Angkit viz. ACB, izniCAB. 

Let A C, the Hypothenuie, be go^, 

A B dw Bfiie 26, and the Angle A C B required; 




As iut Lpg»rtthin of the H jpodienu6 A C 30, 
. is to Radias, or the Sine of the An^ C B A <p % 
So is the Logarithm of the Bafe A B 26, 
to tho £ne of the Angle ACB 6<). 
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^ Oration, 

The Log, of the Hypoihcnufc A C 30 is 1,47712 r 
tlie Rjwius , - 10,000000 

The Logarithm of the Bafc A B 26 1,414973 

The Sine of ACB the Angle reqoir'd, 600 9,937^52 

F^theJf^UChh, nvorktbus. 

As the Log. of the Hypothcnufc A C 30 1,477 12 1 

is to the Radius 90, 10,000000 

^ is the Logarithm of the Bale AB 26 1,414973 

ti> the Co-fine of the Angle rccjuir'd 30 9,937852 

C A S E V, 

the Hypothenufe md Perpendicutar being pven^ t9 
find the Angles and Baje. 

g The Hypothenulal Is 30, 
^ * The Perpendicular 15. 
8^ j^ A B C a Right Angle, 



x^ 



B 
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Now tojind the Anglr^Uf^ work thus. 

J^ the Lpg-of the Hyppthenufc. Aj^ 30 , 1,47^12 h 

to the Radius ' *. ' - ' '^p^pqpopo 

$0 is .t|i9 Log. of the .Perpendicular jj 5 CS.i ,'17^99 1^ 

<otIie5iiicof tbeAng^at A^ . 9,695970 

To find the At^^ at ^, ,«vr^^ thuf. 

As thjc LogarithxiL of the Hypqtlienu:(c A C^;^ q^ 

'IS to the R^diiR'90, ' '- ' '- '• .' ^ 1 ' ;^ '"''/•* 
$b is theLogaridiyn of jl;he Perpendicular 3 p-^^r^f ^. 
' to theiCo3iii^6f the Angle A, which is'flie Ah- 

.. hdMyi-To find the;Bafe, work* as you were 
taught in Caje 2. 

Here. note, Th^t afiy>tw);^^ides of a Right- 
angled Triangle being given, the third Side ttiay be 
found by Ejctr^dion of the Squarel^oot, ^ : 

EXAMPLE, 

In th$ Right-angled Triangle 
A, let the given fiafe be 20, the 
Perpendicular 15, and theHy- 
pothenufe required, ^Jl ^. ^ 
Square the Bafe 20, or mul-^ 
tiply it by itfelf, and it makes 40Q : Square alCo 
the Perpendicular 15, and it makes 225; add the 
tvvo Squares together, and they make 625; from 
whk:h Sum extract the Square Root, which Root 

is 
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25; but if the Hypothenu&l,?.£Scpei<ditfr ' kooj^ 
of the other Sides be ^i^n tic;^^ the M^ii^ 
third, you muft {u)M)St^kSkiB<mfii' 4!j hr:.'. 
oorfcf the gnfeter,'^'*«i^the,KfJ6t « ^iii , "s'/;. 
Remainder is th^'§i(fe'r^aire«l^^ At for £x»aiiils^ 
the Hj^heriu^'Sl'lipiVW &nd' ll>e Balb sd,: 4(> 
find the PerpendiCUlttf ^ nydcipTy tlie Hypothidnure 
ia ififillf, 'and k.'jiASB&' •• 'J ' f- l- - . .. v:l6a^ij 
Mu%itytheBad^'ii^itfelfy an^ic'intikes " 400 

\/VJaJiGk 400 fubtra£t: from 625, there remains 225 



£03 



TheJloot of which is 15^ the Perpendicular required 



cc 



,^ C A 5 E VL 



Of Oblique-angled Plain Jriangles. 

T\Vo'Siaes bf itf C^fique I'Hahgle being ^giMeiii 
and in Ailgle op|^te to 'either^bf the Sides, how 
to firid'thc othtf tvfe^ngle* ^lid^tlife'third Side,- - y 




In 
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In the Triangle ABC there Is givaa the SI4e. A 9 

40, tbeSkieBC:32j 
The Aagle at A 4p Pegree^ . . 
And the Angle at.C it required. 

Note, That in OhBqoe l^jangles the &me Rule 
bcdds.good at in Rl^t-angle^TriaQglks, visi. That 
the. Sides ate in fnch Proportion «ne to another, at 
the:Sint:s of their. o{3O{>0j(eAi^e8, , 
As the Logarithm ofthe Side-^B C, :^9 hS^Sf 5^ 

15 to the Sine.oC the AagkA 40,. 9,8o?o?7 
So-is-the LogarithnoL of the Side A B 40 1,602060 



11,4101 



)I27 



To the Sine ofthe Angle at C53» : 289,904977 

topid the Af^k at B. 

Add the two known Anglet together, viz. that 
at A 4o> and that at C 53^28,: and they make 93 
Degrees, 28 Mmutes; vmich^t>tfa£i;edfix)m. 180 
Degrees, leaves 86 Degrees, 3a. Minutes," which is 
the Angle at B. 

Laftly^ tojmd the him AC, foy^ 

As the Sine of the Angle A 40 9,808067 

is to the Logarithm ofthe ^eBC 32 1^505 150 

So is the Sine of the Angle 86^ : 32 9,999204 

IM04354 
to the Log. of the Side A C required 50 1,696287 

Nott, 
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Note, Though die neared' whole ifaaibtt'tau 
fwering to the Lpg^iithm ihcf6ii^-he:-^pifk if 
you go to Fr^dions, the Length of ifioL^ AG 
isbut49TVr. ', '■ ■'■••■•" o; . :• t;! iru'i'f r 

' ■ \ ■ 11 

• Iiitheforegomg Triangle there is given the An- 

^i^'A ^jo^^'^egrees, the Angle C 53 Degrees, 28 

Miputes i^ flfo tl?^,?ideAg -jx> i^.^ft,^ ^ ^ 

BC«rock4hus; 

As the Sine of the Angle C 53 : 28 9,904992 

( - istadietLc^tlim'Ql'tfieiSiEle AB ^.crdiMdGi. 

So is .^ Stat/ of tfao Aagk ^ 4:0 ^9^8080(6^ 

tod)eL(^.oftheSideBC, neateft32 1,505 13 5 

Two Sides of a Triangle being given^ with the Angle 
contained by ' tbem^ to find either of the other 
Angles. • 
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176 Trigmometry. 

In the Triangle A BtG 

there i^gtven tfae^de A B 197^ 
The Side AC 50a,' - 
The Angle at A 40 Degrees 5 \ .'. 

Now to find eithefyof the other Angles work thusi 
As the Log. of the Sum of the 2 Sides 627 2,843233 

is to the Log. of their Piffereticegoj 2,48 1443 
Soisth^Tang-ofthehalfSuihofthe? g 

two oppofite Angles 70 Degrees 1 ^^'^3 934 

- to the ipangent of 3^ idegri 4; niiii; ^':io,07^i44 

Whk^ 500c 4': added to the halftSa^ two 

niiknoili^j\^ Angles, ^mz. ^o^; nifakek i^o^;^}.':; which 
k-the-Qwmtity of the Angle at B ; alfo taken from 
70, leaves- 1 9^ 56'. which is the Angle at C. 

J^\-Lj^ c a s Ie IX. " 

-.-■-« ^ 

^ree Sides tfan Ohlique triangle being gtven^ to 
* V - • • V: Jind the Angles. . • . 




You muft divide your Oblique Triangle into 
two Right-angleld Triangles thus : 

In 
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In the Triangle ABC 
The Side AC is 50 

TheSideAB 36 

The Side BC • 20 

The Sum of the two leffcr Sides ^ 56 

The Difference of the two lefler Sides 46 

As the Log. of the greateft Side AC 50 1,698979. 

is to the I-.oear. of the Sum of tnei , ,0 00 

two le(fer Sides 56 . . j i.748i88 

So is the DifF. of the two lefler Sicles i6 1,204 1 20 

2,952308 

tO'the Log. of a fourth Number 18 i,25333S 

Subtrad this 18 oiit of the greateft Side A C 50, 
and there remains 32 ; the half of which, viz. 16, 
is the Bafc of the leffcr Right-angled Triangle, and 
the Remainder of the Line A C, viz. A D 34, is 
the Bafe of the greater Right-angled Triangle, into 
which this Oblique Triangle is divided. 

And now of either Right-angled Triangle B DC, 
or BD A, you have the Bafe and Hypothenufe gi- 
ven to find the Angles ; which you muft do as you 
were before taught, Cafe'lY. 

Note, That you may better and eafier find the 4th 
Number, for dividing an Oblique-angled Triangle 
into two Right-angled Triangles by Vulgar Arith- 
metick, than by the Tables of Logarithms, thus : 

N Square 
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Square the three given Sicks, add the two greater 
ScMiares together, and from that Sum fabtra6: the 
Wfler 5 half the Remainder divide, by the greater 
Side, the Quotient will be the Safe 6f the greater 
Right-angledTriangle. 

E X A M PL B. 

In the fortgoing Triangle, the Square of the great- 
eft Side A C 50, is ^ 2500 
The Square of the Side A B 36, is , 1296 

Added together, make 3796 

From which fubtraft.the Square of the 7 
leaftSide I ^^^ 

Remains S3 96 

The half 1^98 



Which 1698 divide by 50 the loftgeft Side, the 
l^otient is 33 ,V> the Bafe of the greater Right- 
angled Triangle, viz. AD; and that being fub- 
traded out of 50, leaves 16 ^v for the Bafe of the 
fmaller Right-angled Triangle, viz. D C 



CASE 
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^tbe three Sides (f M OMjue T^riangk being givmy 
bow to find the fuperficial Content without kmwh^^ 
the Perpendicular. 

From half the Sum of the three Sides fubtraft 
each particular Side. Add the Logarithms of the 
three Differences, alfo the Logarithm of half the 
Sum of the three Sides together. Half the Total 
is the Logarithfh of the Content required. 

In the foregoing Triangle, the Sides are 50, 36, 
20, their Sum is 106 ; the half Sum 53. 
The Difierenqes between the half Sum and each 
particular Side, are 3 Log. 0.477 12 ^ 

. 17 1.230449 

33 1-518514 

The half Sum 53 1.724276 

Total added 4.950360 

The half 2.475180 

The Number anfwering to that Log. is 298, 
which is the Content of the Triangle required. 

ByVulgar Arithmetick thus. 

Multiply the firft Difier«nce by the &cond, that 
Produd by the thdrd, that Produd by the half Sum; 
Laftly, Extradt the Square Root, and you have the 

N 2 Super- 
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fupcrficial Content, So 3 multiplied by 17 m^kes 
51 5 which multiplied by 33, makes 1683 ; that 
multiplied by 53, the half Sum makes 89199; 
tke S^are Root dP ^hich is 298, the Content re- 
quired. 

CHAP. XIII. 

Of Heights and* Diftances. 



Hgw to^take the HeJgbt of a TtnOer^ Steeple^ ^rse^ 
or anyjiicb tbit^. 

LET A B be a Tower, whofc Height you 
would kiipw. 
^ Firft, At any convenient Diftahce, as at C, 
place your Semicircle, or what other Inftrument 
you judge iiioft fit for the taking an Angle of Alti- 
tude, as a large Quadrant, or the like, and there 
obferve the Angle ACB» But to be more plain, 
place your Semicircle at C ; and having turned it 
down by a Plumb, make it ftand ^horizontal; 
which it does when a Plummet-line fix*d to the 
Centre falls juft upon 90 deg. (in fome Semicircles 
there is a Line on the Back-fide of the Brafs Limb, 
on purpofe for the fetting it horizontal.) Then 
(firft fcrewing theilhftrument faft) move the Index 
up and down, tiH through the Sights you efpy the 
top of the Tower at A ; fee then what Degree upon 
the Limb are cut by the Index, which let be 58, 

fo 
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io much IS your Angle of Altitade.^ , M^afiifc ri^xt 
the Diftance ;betwecii your ■ Irtftrument and the 
Foot of the Towerji-y^* the Line CD, which let 




be i5 Yards; thenihaveyoii all; the Angles givei>, 
.(aAnitting the Angle ctf the Tower makes with the 
<5rou©d,v'i(/i;..^c.tD:vbff'^the right Angle) and the 
Bale ta; find the.BeqjcadicuIar AB; which yott 
jppLay do, as you wercltbught in C^^ L of Trigono^ 
metry: For if you take 58 frbin 90, there remains 
32 for the Angle at A. Then fay, 



' N 3 
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As the Sine of tjic Angle A 32 9.7242 10 

is to the Log. of :the Bafe C P 25 1,397940 

Sq ^ the Sine ^iJhp Angk C 58 . . 9,928420 

to the Log. Heighth of the Tower) ^^c c^ 

■ AB, orrathtrAD, 4oYardsr "'326360 

1,602150 



Tto this 40 Yards you muft add the Height of 
your Inftrument from the Ground ; or, which is 
better, look through your fixed Sight to the Tower, 
and mark whcVi& your Sight falls upon the Tower, 
and meafure fi-on^ thq;t Place to the Ground, which 
add to the former ^^eij^t found. In this Way of 
taking Heights, the Grouoi^ought to be very level, 
or you may make gre^ Miftkkes. Alfo the Tower 
or Tree (hould ftand ^rpendicu^r : Or elfe you 
muft mealiire to fuch a iHace, where a Perpendi- 
cuUr would fall if let dow^,; as A B is not a Per- 
pendicular, but Ad; theref^e meafure the Di^i- 
ftgnce CdfcK your Bafe. /\\ ' rS^^ 

This you raajr jpktnly^tmtterffca^ by The"fofejjp- 
ing Figure j for it ftanding at C, you were to take 
the Height of the Tower and Steeple to E, the 
Angle ECB is the fame as the Angle at AC B; 
and if you meafiire only C B or C D^ you will 
make the Height F E the fame as D A ; vrakh by 
th6 Figure you plainly perceive to be a great ]&-« 
ror : therefore to take die Height F E, you ftiould 
meafure from C to F« 

How 
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Hum to take the Height of a Tmvery &c when you 
cannot come nigh the Foot thereof. 

In the foregoing Figure^ let A B be the Tov^er j 
and fuppofe C 6 to be a Moat^ or iome other Hin<»- 
drance, that you cannot come nigher than C to take 
the Height. Therefore at C place your Inftrumcnt, 
and tak^ (as before) the Angle ACB 58 deg. Then 
go backwards any convenient Diilancp, as toG, there 
alfo take the Angle AGE 38 deg. This done, fub- 
trad: 58 from 180, fo have you 122 deg. the Angle 
A C G. Then 122 and 38 being taken from 180, 
remain 20 for the Angle GAC TheDiftancc 
G C meafured, is 26. Now by trigonometry (ay, ^ 
As the Sine of the Angle A 20 9534^5^ 

is to the Log. of the Diftance G C 26 14 14973 

So is the Sine of the A ngle G 3 8 97 8 93 42 

■ill III f 

' 1 12043 15 

to the Log. of the Lin? A C 47 1,670263 

Again, 

As Radius the Right Angle B 10,000000 

is to the Log. of the Line A C 47 1,672098 

So is the Sine of the Angl« C 58 9,92 8426 

to the Log Height of theToweri TTdoociS 
40 Yards j ' ^ 

•*— ^^ I II 

But ftill, as I told you before, the Ground is 
underftood to be level However, if ft be not, I 
will (hew you, 

N 4 . How 
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Hvw tb tah Hhe Height of a Tower ^ hot. when tie 
Grmnd either rifeth or jalktb. 

A B'is the Tower, C B the Hill whdreoh you are 
to take the Height of the ToWer J plant your Se- 



A 

•^:7. #L.FLJi7 




micircle in any Place of the Hill, as at Cj then 
turn it down, and make it ftand horizontal, as be- 
fore direfted, the Diameter then pointing to d of 

the 
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Ihe Tower, turn the movcaWc Index to A, and 
take the Angle AC^; which let be 19 Degree8, 3d 
JMinutes. Take alio the Ande i/C B, which is 45 
Degrees, 30 Minutes; meamre alfo the Diilance 
C B 56 Yards 5 take 19 Degrees, .30 Minutes, out 
of 90 Degrees^ oJVdinutes, there remains 70 Degrees, 
3.0 Minute, for the Angle at A; then lay, :. _ 
AsSineypo r 305 9974346 
; is to the DiftancerCB 56 Yards, Log. 1748188 
So are both) the. Angles at C 1^9 30, and \ . • -^2^76 
' 45 3<>i w;?;. i6fj9 6' Sii>fe S 99S7 7^ 
,rh\^ ,• .; ; u.:- ••.•'.. • -— 

td the HeigHt of tfifeTower 54 Yar|ds,Log. 1,73 i 1 18 

''.:i To take this attwoStatioas,. without approacjliiog 
idnciFoot of ith& Tower, is6o;mbre thaa whathas 
fcee6 faid btforfc ;. for .if you take ^your Angles at C^ 
dnd theil meafure to F, and therein like manner a$ 
Jteforc, take your Angles again,. 'thereby /you may 
iind all the Angles, v and the Line AF ; then fay, 
As the Sine of the Angle A BF 

is.tb the Logaidthm* of fthe Line F A, 
Soils the Sine of the Angle A F B 
, 7 Vo the Lo^r^^ibf the JHtightof the Tower A.B. 

'■'^.*\ . . ^ r- ,: 

\i,,. ' . ... 0f Dijiance. ^ 

Altho* I have: before (hewed how to take DU 
ftance by furveying a Field at two Stations, yet 
finbe it feems naturally to come in here again, I 
M^l give yott one Example thereof : Suppofe this 
fdllowiog Figure to be a Piece of a River, and you 

meafuring 
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ittcafunng along, oflc Side of k, would as t^ 
know the Breidch of it^ as.alfo make a trae Plot 
thereof, by putting down what rcmarkablip Things 
are ieen on the other Side/ 

Beginning at i, the fiHl Station, caufe one of 
.jour Afiiftants to go to the next Bend of the River> 
as 2, and there ^ up a Mark for you ^ then fee 
what Angle from the Meridian i, 02 make% 
which kt be N. 6 deg, W.: Alio feeing feveral 
Marks on the other Side of the River>^ taking their 
Bearings, as the Houfe A, which ftands upcm the 
Bank, and is a good Mark ; for the Breadth of the 
Rircr bears N. W. 52 deg. the Wind-mill B up in 
the Land bears N. W. 40 deg. the Tree. C by- the 
Waicrrlide .bears N*. W/ 17 deg. All this note dowii 
in your Field-Book, and mcafure the Diftance O i, 
e 2/18 Chains, '2aliskk9. After this, conaing' to 
iO 2, iee how the next Bend of thd Bivef beors frottk 
y^, w«- 35 which is N. E. 15 d^. Sceialfo bow 
the Houfe A there belrs ftom yon, war. & W* 20 
^\ fbe-Wind^mill S.W. 50 deg! the Tree N. W. 
'jy.hS&c^^%^Qi^i^t gomg forward, if yon iee any 
thing more at this fecond Station, taking the Bear- 
ing thereof, as a noted Houfe D up in the Land 
bears N. W. 280. and a Church E dofc by the Ri^ 
ver's Bfink N. W. 4^ Meafurethc Diftance 2, 3, 
and placing your Inftrument at 3, the Church bears 
from you N. W. 88 deg; The Houfe up in the Land 
P you cannot fee for the Church, therefore let it 
alone for the next Station. But here yotr niay fee 
forward a little Village F, the fiift Houfe whereof 
bears from you N. W. J2 deg. Meafure tfcc Di- 
ftance 3, 4, and planting your Inftrument in 4, the 
firft Houfe of the Village F beats from yoi* 8. W. 

32. 
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52 deg. and the Houfe D, which you could not 
fee at the third Station, S. W. 24*. Having put 
down all thefe things in yoiff Field-Book, it will 

lode thus : ; 

I N. W. 6^ 18 Ch&ins, 20 Links. 
'A Tree upon the Brink of the River bears -x 
I N.W. 170. 00'./ 

f A Wind-mHl up in jhe Land N. W. 40^ 00'. r 
.A Houfe upon the River-Bank N. W. 52^. qo',3 

® 2 N. E. 150. '18'Chains, 10 Links, 
^The Tree N. W. 770,lThefe look back to 

^ The Houfe S. W. 2oo,> the Obfervation 
CTheWind-millS. W. 500.V of® i. 
■ A noted Houie far up in the") 
\ Land N. W. 28<>./ Forward Obfcrva- 

) A Church upon the River's- f tibns. 
Bank N.W,40.) r> 

© 3 N. W. 150. 20 Chains, 5-^ Lmks. 
r The Church bears N. W. 88». iTbefe look back to 
jThe noted H. cannot be feen J^ the Ob. of 2. 
JThe EndofalittleVilkge.\ A forward Obferva- 
^~ N. W. 32.> tion. 

©'4 

The End of the little Village. ^ 

S. W. 32. /Thefe rcfpeft G 3 

The Houfe re(pe£ting O 2 inr and © 2. 

the Land. S. W. 240. j 



1 



To protraft this, draw the Line N. S, for a Meri- 
dian, and layi^ng your Protradlor upon it, the Centre 
thereof to © i ; againft N. W. 6, make a Mark for 
the Line that goes to 2 : Alfo againft N. W. 17. 
make a Mark for the Tree> and againft 40 and 52, 

for 
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for the Windvmill ,aud. Koufc. Then from ® i 
through thefe Marks/ draw die/Lincs j® A^ii^ B, 

Secondly, Take from your .Scal^ 18 Ch. :20 Lia^ 
and fet it off upon the Line O a, /which wili r&cTi 
to ® 2. There lay again jthcj Gdhftre ,of ydut PnoM 
tmdtor, the Pianieter thereQ£:para]ler.to.the LiofO 
N. S. ; and make Marks, as you fee in the Field- 
Book, againft N. £.'15. N. W. jy. S. W. 20, S. W. 
50. N. W. 28. N. W. 4<>. and through thefe Marks 
draw Lines. The firft Line dircfts to your third 
, Station, the fecond Line N. W. 77. dircds you to 
the Tr-ee C upon the River's Bank ; for that Line 
cutting the Line O i C, (hews you by the Inter- 
fedtion where the Tree flood, and alfb the Breadth 
of the River. Alfo the Line S. W. 20. cuts the Line 
from the firft Station N. W. 52. in the Place where 
the Houfe A ftands upon the Bank of th^ River^ 
•If therefore you draw a Line from A to C, it will 
reprefent the, farther Bank of the River. And fo 
you may proceed on Plotting, according to the 
Notes in your Field-Book ; and you will not only 
have a true Plot of the River, but alfo know how 
fat the Wind-mili B, and the Houfe D, ftand front 
the Water-fide. - 

Horn to take the Horizontal Line oj a Kill ; 

When you meafure a Hill, you muft meafure the 
Superficies thereof, and accordingly caft up Aie 
Contents. But when you plot it down, becaufe 
you cannot make a Convex Superficies upon the 
Paper, you muft only plot the Horizontal or Bafe 
thereof', which you muft ftiadow over with the 
Refcmblanccof a Hill, that other Surveyors, when- 

they 
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they a]^y your Scale thereto, may not hj yoa 
were rnUbken. Aod you may fbd thisr Horizontal 
or Bi^Line after the fame manner as you have 
been taught to take Hdghts. 

For fuppde A BCD a Hill, whdfe Bafe you 
would know. Plant your Semicircle at A, and 
caufe a Mark to be fet up at B, fb high abdye the 



top of the Hill, as the Inftrument ftands from the 
^ound at A ;> and making your Inftrament hori- 
zontal, take the Angle BAD 58 deg. Meafiire the 
DUlance AB 16 Chains, 80 Lmks; then &y. 
As Radius " , looooooo 

is to the Line A 6 16 Ch» 80 Lin. 3225309 
So is the Sine Complement of A 58^ 97242 1 o 

toPartoftheBareAD8Ch«9oLin. 12,949519 

B\it if you have occafion to meafure the whde 
Hill, plant ag^in your Inftrument at B, and take 
the Angle CBD, which let be 46 deg. Meafiire 
alfo the Diilance B C 2 1 Chains; then %, 

As 



Digitized by 



Google 



Heights and Difiances. J 9 1 

As Radius 10060000 

is to the Line 6C 2 1 Ch. o Lin. (Log.) 13222 19 

^ So is the Sine of the Angle C B D 46 9856934 

tothcPartoftheBafcDCi5Ch. iiL» xi, 17.9153 

Which 15. II. added to 8. 90. makes 24 Cham?, 
I Link, for the whole Bafe A G ; wbkh is to be 
plotted, and not A B and B C ; although they are 
to be meafiired to find the Content of the Land* 

I naentioned this Way, 'for your better under- 
(landing how to take the Bafe of Part of a Hill ; 
for many times your Survey ends upon the Side of 
a Hill. But if you .find you are to take in the 
whole Hill, ycki need not take altogether fo much 
pains as by the former Way. As thus: Take, 'as 
before, the Angle A 58 deg. Meafurc alfo A B- 
Then at B take the whole Angle ABC 78 deg. Sub- 
tra6k thefe two from 1 80 deg. remains 44 for the 
Angle at C ; then fiiy. 

As the Sine of the Angle C 44 
is to the Log. of the Side A B, 

So is the Sine of the Angle ABC 
to the Log. of the Bafe A C. 

How f^ take the Shoals of a River's Mouthy and 
Plot the fame. 

Meafare firft the Sea-coaft: on both Sides of the 
River's Mouth, as far as you think you {hall have 
occafion to make ufe thereof; and make a fair 
Draught, thereof, putting down every remarkable 
thing in its trae Sixuation, as Trees, Houfes, Towns, 
Wind-mills, Qfr. Then going out in a Boat to fiich 

Sands 
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Sands or Rocks as n^ake the Entrance difficult, at 
every conftderable Bend of the Sands^ take with a 
Sea-Compais the Beadng thereof to two knowii 
Marks upon the, Shore 5 and haying fo gone round 
all the Sands arid Rocks, you mav eafily upbn the 
Plot before taken, draw Lines wnich fhall interfeft 
each other at every confidcrable Point of the Sands/ 
whereby you may truly prick out the Sands, and 
give good Diredions either for laying Biioys,; or 
making Marks. uJ)on the Shore for the Diredion of 
Shipping. 

£ X A M P L E., 

Suppofe the following Figure to be a Piece of fome 
Sea-Coaft. Firft, 1 make a fair Draught of it, with 
the Mouth of the River as far up as there is occafion, 
putting down every remarkable thing, as you fee 
here, all but the Rocks and Sands excepted, which 
I am now going to fhew you how to take. Go in a 
Bodt down the River, till you find the Beginning of 
the firft Sand A, as at a^ and there take a Sight to 
the Red-Houfe, which let be S. W. 86 deg. alfo to 
the Tree, which is S. E. 6 deg. To plot which, draw 
Lines quite contrary to your Obfervations ; as fi-om 
the Red-Houfe draw a Line N. E. 86. and from the 
Tree a Line N. W. 6 deg, which two Lines will in- 
terfeft each. other in the Point /z, which (hews you 
the Beginning of the. Sand A. Row along the fame 
Sand, founding as you go, till you find it have a con* 
fidcrable Bending, and there take again two Obfer- 
vations, as before, and protraft them too, when 
yuu come a-{hore, in like manner. The like do at the 
Bending of every Sand, till either you come round 

the 



Digitized by 



Google' 



Heigkr and Difiafjcesi 




the Sand, or come to the Place where it joins with 
theShoar. O -ft 
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It would be too tedious for ybu^ and trouble|bnie 
for me, to give you all the Obfervations, I having 
already in this Treatiie fo often defcribed the iame 
thing before J therefore I vrill mention only one 
Place of Obfcrvation more, which Ijudgefuffident. 
In the Sand C, I find the Bend (2), and th^e,. as I 
fliould do at aU the reft, I take two Obfervations to 
iiich things on the Shoar as are mod confpicuous un« 
to me, viz. Firft, to the Beacon, which bears firom 
meS. W.25 dcg. Secondly, to the Wind-mill, which 
bears fi-om me N.W. 40 deg. Now after I have taken 
the other Angles or Bends of that Sand, and am come 
home, I draw a Line firom the Beacon oppoiite to 
my Obfcrvation S. W. 25 d^g. ^oiz. N. E. 25 deg. Al- 
fo from the Wind-mill I draw a Line S. E. 40 dcg. 
Now where thefe two Lines interfeft each otho*, as 
they do at 2, I mark for one Point of the Sand C 
In like manner as I did this, I obferve and protrad: 
evety Line of the Sand C, and of all the other Sands 
and Rocks, be there ever fb many; and ib will 
you have a fair Map,' fitting for Seamens Ufe. 

Now to give Diredion for Seamens coming in 
here, draw a Line through the middle of the South 
Channel, which Line will cut both the Church and 
Wind-mill \ fb that if a Ship coming from the South- 
ward, bring the Church and Wind-mill both into 
one, and keep theni fo, (he may boldly mn in, till 
fhe brings the River's Mouth fair open, and then 
&il up the River. Likewife coming from the North- 
ward, muft .bring the Tree and Beacon both into 
one, and keep them fb till the River's Mouth is fair 
open. But lefl they (hould miftake, and run upon 
the Ends of the SandsA or B, it would be necefTary 
^at a Mark was fqt up behind the Red-Houfe, in a 
i^rait Linewith the middle of the River, as ^. 

Then 
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'then a Ship cJoming from the Soufliwafd; or 
Northward, let hfer keep her forfiticr Marks^ b6th: m 
ono, till (he bring the Red^HcMife^ and jb h<ith m 
one ; aiid then keeping them To, run boldly up the 
Ri^er^ till all Danger is paft. I halve pat dowh this 
Wind-mill and Beacon, not as if fuch good Marks 
woald always happen 5 but to (hew you how to 
f lace Markfr, br lay Buoys if it bie required. ' • 
■ Vdu muft'mittdj'after ybu have taken -aU^tlte 
&itf^ to t^e-'tbe^Sdunding al(b quite <x^ the 
CShannels, all tfp and dow*, ind to put them down 
iuadordingly ; ihe' b^ft ' tmie of doing which, is al 
lioWi-Watcr iH Spji6g-l7idefe/ ; - ... 

,. j^m, a Sprifig^Me^^ to mfdfpwnted PhaeivA \ ' 
... For this Wdbkjjthe Diarhebsr ef the Semidrcte^h 
-a litde.too iSiot^l Jiowever, an indifiermt Shift may 
bc.iAade thcwfcrith ;^ but it is bctlfcr to get a Water- 
ing, (bch asyon'iiiuay buy at the Inftrument-Ma« 
kcira;. with wHicfi' being provkted, as alfo with two 
AfiKlants, and each of them /with a Staff divided 
into Feet, Jochcs, and Parts of an Inch, go to thff 
Spring-head;, and caufing your firft Am{lant«t9 
ft^nd there with ;his Staff perpendicular, make ^he 
other go in a, right Line towards the Place de(igned 
for bringing the Water any convenient Diflancei, as 
100, 1:50, or 200 Yards, and there let him (land, 
and hold his Staff perpendicular alfo. Then (et your 
Inftrument nigh tne Mid-way between 'em, making 
it (land level or horizontal 1 and look through the 
Sights thereof to your firft Affiftant's Staff, he 
moving a Piece of white Paper up and down the 
Staff, according to the Signs you make to him, till 
through the Sights you efpy the very Edge of the 
* ^ Paper! 
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Paper. Then by a Sign make him to un^iftan^ 
that you have done with him ; and let him writib 
down bow many Feet, Inches and Parts ^the Paper 
refted upon. A|fo going to the other End of; your 
Lev^l, do the iame by the &c(^d AfiiftaQt^ and. Bit 
him write down a|fo what Number of Feet^ Q'a thfe 
Pajper was from the Ground. This done, l^^your 
firft Afiiftant come fio^the fecond. A^iftantV Kbuiey 
and there let him again Aand witbh^s Staff; aiid let 
the iecond Afliftant go forward loo^ 2oo Yaida^ ^s 
before ; and placing yourfelf and Inftrtim.ent :k|llhlK 
midft between them, take your Obfervatioiffi alito- 
gether as before, and let them put them down In 
like manner. And fb muft you do till you come to 
the Place wherMo the Water is to be cbriveyidi 
Then examine the Names of bdlh your Afliftants, 
end if the, Notes of the fecobd.Ai&ftantt «acdeed 
that of die firfl:, you may be ixxtk the Bace isr lower 
than the Spring-head^ and that ther^re VhXidt 
may be well conveyed. But if th& firft's Not^^^ex^ 
ceed the fecond's^ you may coildbde it impoffibk 
without Engines^ or the like. . 

. The firft Affiftant^s Note. The fecond AfEftant's Note. 

Sut. Feet. Inch. Parts. Stkt. Feet. Inch. Farts.' 

© I 4 3 5 G I 14 5 > 

€)J3Si 3 9^4 

■ II III I ' ■ ' ' ■ 

20 o 8 28 r 8 

Here you may fee the fecond Afliftant's Note ex- 
ceeds the firft, 8 Foot, i Inch ; which is enough to 
bring the Water with a ftrong Current, and to 
make it alfo rife up 6 or 7 Foot in the Houfe, if 
occafion be j for fuch as have written of this Mat- 
ter, allow but 4 Inches and i Fall in a Mile to 
make the Water run. A TABLE 
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The U S E of the foregoing 
TABLE. 

J' M A V E already fufficicntly, in the fixth Chap- 
ter of this Book» taught you the Ufe of this 
able; however^ becaufe it is made fomewbat 
different from fuch of this kind as have been made 
by others, I will briefly, by an Example or two, 
explain it to you. Admit in furveying a Wood^ 
or the like, you ran a Line N. £. ao Degrees, lo 
Chains: Or, in plainer Terms, a Line lo Chain; 
in Length, that makes an Angle with the Meridi- 
an of 40 Degrees to the Eaft ward ; and you would 
put down in your Field-Book the Northing and 
Eafting of this Line, under their proper Titles 
N, and E. according to Mr. Norwoocts Way of 
furveying, taught in the fixth Chapter. 

Firfl:, at the Head of the Table find 40 Degrees, 
then in the Column of Diftances fcek for 10 Chains: 
Which had, you will find to ftand right againft it, 
under the Title N. 7. 7. for the Northing, which 
IS 7 Chains, 1^ of a Chain ; And for the Eaftiqg^ 
uiuicr the Title E. 6. 4. which is 6 Chains, .^ of a 

R Chain, 
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Chain, as nigh as may be exprcfled in the tenth 
Part of a Chain : But if you would know to one 
Link, add o to the Diftancc, fo will lo be lOO-, 
which feck for in the fame Page of the Table, and 
right againft it you will find under Title N. 76.6^ 
*or 7 Chains, 66 Links for your Northing; and 
under Title E. 64. 3, or 6 Chains, 43 Links for 
your Eafting: Which found, put down in your 
Field-Book accordingly ; and having done fo by all 
your Lines, if you find the Northing and South- 
ing the fame, alfo the Eafting and Wefting, you 
may be fure you have wrought true, otherwife 
not. 

If the Diftance confifts of odd Chains and Links, 
as moft commonly it fo falls out, then take tiiem 
feverally out of the Table, and by adding all to- 
gether you will have your Defire. As for Exam* 
pie: 

Suppofe my Diftance run upon any Line be 
N, W. 35 Degrees, 15 Chains, 20 Links: N. 

Firft in theTable I find the North-^Ch. Ch. Lin. 

ing of 10 Chains to be — S 10 — 8 — 19 

5—4— 10 
2oLin.o — 16 rz 



12—45^ 



Which added together, makes 12 Chains, 45 
Links f; for the Northing of that Diftance run. 

In 
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Tn like manner under 35 Deg. and Tide W. I find 
the Welling of the fame Line, as here : 

. Ch. Ch. L. 

10 — 5—74 
5-2-87 

2oLin.o — I I7V 



8—72/^ 



By which I conclude the Northing of that Line to 
be 12 Chains, 45 Links tI, and the Weiling 8 
Chains, 72 Links iV : Which thus you may prove 
by the Logarithms. 

As Radius ■ : — ■« 1 ^ 10,000000 

is to the Diftance 15.20. ———•3,181844 

So is the Sine of the Courfe 35 Deg. — 9,758591 

tpthe Wefting 8 Chains, 72 Links-^ 12,940435 

And, As Radius ■■■' i 10,000000 

to the Diftance 15 Chains, 20 Links 3,181844 

So Co-fine of the Courfe £^ .9,913364 

to the Northing 12 Chains, 45 Links 13,095208 



Mark, If your Courfe had been S. E. it would 
have been the fame thing as N. W. : For you fee in 
the Tables N. and S. E. and W. are joined toge- 

R 2 ther. 
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then If your Degrees occ^d 45, then feek for 
them at the Foot of the Table : And over the Ti- 
tles N. S. E. W. find out the Northing, Southing^ 
Eafting or Wefting. 

I think this to be as much as need be faid con- 
cerning the preceding Table ; As for the finding 
the HoriTOnm Line of a Hill^ and fuch like things 
by the Table, before you have half well read 
through the Chapter of Trigonometry ^ your owq 
Ingenuity will fail enough prompt you to it, 
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10.440903 
10.438934 
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9-535783 
^537507 



»59 

«o 9.540931 
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35 



Sine. 



54^3 

9«'5443«5 



*9 



9.54^011 
547689 

459-54^3609 
509.551024 



559-55^6809.970394 
60955 43^99-97015^ 



Co-fine. 



Co-fB)e. 



9.971986 9.561066 



9-972755 9' 
9.972524J9 

9.972291 

9.97205^ 

971823I9 

9.971 



1583 9 



9-971 351 
9.971113 

970874 
9-9706359 



Sine. 



Tangent. 



.563028 

•564983 

9-5^9y^ 

9.568873 

570809 

'57^73^ 



*o-4389 34 6q 



9.574660 

9-57^57^ 
9.578486 

580389 

9.582286 

9'5H^77 



Cojttng, 



104^697? 55 

io;435oi7 5« 

i043306%5 
1 0^431 1 

10.4^19191 

16.427262 



2740 



35 
30 

to'.425340 25 
10.423424120 
10.42151 
10.419611 
10.41771 
10.41582 
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Sin^ 



9-554329 9-9701 52 9-5841 77 
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9-55597^ 
9.55760 

9-559234|9 
9.5608559, 
.562468 9, 
5640759 



22 ?±* 



9.565676 
9.567269 
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35 
40 

45 
50 

55^. - . 

60 9-573575 9-9671669. 



9-570435 
9.572009I9 

5735 



Co-fine.' 



Cb-fine. (Tangent. I CortaiM^. } 



.969665(9 

•9694 
(.9691 

>. 96892619 

.9686789 



9-96*4 
9.9681 



299 



597247 

599091 

9.568856(9. 96792719.600929 

.602761 

9.604588 

606410 



9.967674P, 
967421 
.9671 



Sine. 



9-969909(9.586062 

587941, 
.5898 
591681 

593542 
5 ^5398 



Vq^ 



tang. 



10.4158 23^0 



10.41393855 

10.41205950 

1043018645 

iOwfoS3i940 

10JP6458 

TO«4j2£6oa 



35 
30 

io.4Da753 25 
10.40090920 

10.399071 15 
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Ml Sine. 



_Pj9-573575 9-9671 66 
5 9-575^3^ 9-966910 

159-578236 

^o 9-579777 
^59-5^^3^^ 



Co-fine. 



Tangent. | Co-tang. 



309.582840 



359-5»436i 
409.585877 



45 
509.588890 

559-5903^7 
609.591878 



9.965353 
9.965090 



Co-fine. 



9-966395 
9.966136] 

9-965^769-615435 



9-965615 



9.5873869,964826 



9.606410 

9.608225 
9.610036 
9.611841 
9.613641 



£0^9359060 
^0.391775 



9.617224 



9.964560 
9,964294 
9.964026 



9.619008 
9.620787 
9.622561 
9.624330 
g. 62609 3 
9.627852 



55 
10.38996450 
10.38815945 
10.38635940 
10.38456535 
10.3^277630 



10.3801992 
10.379213 

io-3 77439 
10.375670 

io.373907 
10.372148 



Sine. I Co- tang. I Tangent. 
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59 
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45 

50 
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Sine. 



9-591878 



•593363 
9.594842 

9-596315 

-597783 

9.5992449 
9.6007009 



9.6021509 

-6035949 
9.605032 

9.6064659 

9.607892 

9.609313 



Co-fine. 



Co- fine. 



Tangent.! Co tang 



9.9640269.627852 



9-963757 
9.963488 

9.96321 

9-96294.59 

962672 

.962398 



79 



39 



96212 

961846 

9.961569 

.961290 

9.961011 

9-96073 



Sine. 



9.629606 

9-631355 
633098 

.634838 

9-636572 

9.638302 



;o9 



640027 
9.641747 

9-643463 

9-645174 
9.646881 

648583 



Co-tang. 



10.372148 



10.370394 
10.368645 
10.366902 
10.365162 
10.363428 
10^61698 



10.359973 
10.358253 

10.35^537 
10.354826 

10.353 "9 
10.35x417 
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610729 
9.612140 

9-6 1354-5 
9.614944 

259,616338 

309.617727 



359.619110 
409.620488 
459.621861 
509.623229 
9.624591 
625948 



55 
60 



Co-fine. 



CO'fine. 



Tangent. 



9.960730 



9.960448 
9.^60165 
9.959882 

9-95959^ 
9-959310 
9.959023 



9-958734 
9.958445 
9.958154 

9-957^^3 
9-957570 
9.957276 



Sine. 



9:M583 
9.650281 
9.6519^4 

9-^53663 
9-6$5348 
9.657028 
9.658704 



9.660376 
9.662043 

9-^^3707 
9.665366 
9.66702 
g.66S6y2 



Co-tang. 



Co-tang. 



10.351417 
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40 
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'0-337957 20 
ro.336293 

10-334634 
10.332979 
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10.349719 
10.348626 
10.346337 
10.344652 
to.342972 
10.341296 



Tangent. 
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9.629989 
9.631326 
_ 9.632658 
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J^o-fine. 
9-957^76 



609.641842 



Co-fine. 



956981 
9*956684 

9-9563^7 
9.956089 

9-9557^ 
9.955488 



9.63530%.955 186 
9-636623 

9-637935 
9.639242 



9.954883 

9-95A579 
9-954^74 



9.6405449.953968 



9.953660 



Sine. 



Tangent. 



9.668673 



9.670320 
671963 
9.673602 

9-(>75ni 
9.6y6869 
9.67 8496 



9.680120 
9.681740 
9.683356 
9.684968 
9.686577 
9.688182 
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Co-t ang. 



Co-tang. 



' 0.331327 



10.329680 
10.328037 
10.326398 
10.324763 
10.323131 
10.322504 



10.319880 
10.318260 
10.316644 
10.315032 
10.313423 
10.311818 
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M Sine. 



9.641842 



9.953660 
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20 

25 

80 
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40 

45 
50 

55 
60 



9-643135 
9.644423 
9.645706 
9.646984 
9.648258 
9.649527 



9.650792 
9.652052 
9.653308 

9-654558 
9.655805 
9.657047 






Co-fine. Tangent. 



9.688182 



9-953352 
9.953042 

9.952419 
9.952106 
9-951791 



9.951476 

9-951159 
9.950841 

9.950522 

9.950202 

9.949881 



9.689783 
9.691381 
692975 
9.694566 

9^97_736 

9.699316 
700893 
9.702466 
9.704036 
9.705603 
9.707166 



Co-fine. I Sine. | Co-tang. 



Co- tang. 



10.311818 



10.310217 
10.308619 
10.307025 
10.305434 
10.303847 
10.302264 



10.300684 
10.299107 
10.297534 
10.295964 
10.294397 
10.292834 



Tangent. 
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Sine. 



9.949881 



Co-fine. 



Tiingenr. 



9.6582849.949558 

9-6595179-949235 
9.6607469.948910 
9.6619709.948584 
9.6631909.948257 
6644069.947929 



665617 
9.666824 
9.668027 
9.669225 
9.670419 
9.671609 



Co-fine. 



9.707166 

9,708726 

710282 

9.711836 

9.713386 

9-714933 
9-7 '6477 
,9476069.718017 
,9472699.719555 



Co- tang. 



10.292834 



946937 
946604 
,946270 
■9^59'^ 5 



Sine. 



721089 
9.722621 
9.724149 
9.725674 



Co- tang. 



10.291274 
10.289718 
10.288104 
10.286614 
10.285067 
1C.2 8352 3 

10,281983 
10.280445 
10.378911 
10.277379 

10,275851 
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M Sine. 
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lO 



9.671609 



9.672795 

9-673977 
159-^75155 
9.676328 
9.677498 
309.678663 



35 
45 



55 
60 



9.679824 
9.680982 
9.682135 
509.6832JB4 
9.684430 
9'^^ 557 J 



Co-fine. 



Co-fine. 



Tangoit. 



9-945935 



9'7H^74- 



9-945598 
9.945261 
9.944922 
9.944582 
9.944241 
9.943899 



9-9^3555 



9.942864 

9.942517 
9.942169 

9.941 819 



9.727197 
9.728716 

9-730^33 
9.731746 

9-738^7 



g.ys6z6g 



9-943^ io 9.737771 



Co- tang. 



10.274326 
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Q 



10.272803 
10.271 
10.269 

10.263 254)40 
10.266743 



9.73476410.265236 



9.739271 
9.740767 
9.742261 
743752 



Sine, t Co-.tang. 



10.263731 
10.^62129 
10.260729 
10.25923.3 
» 0.257739 
10.256248 



Tangent. 
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09-685571 
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15 

20 

25 
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Sine. 



686709 
9*687843 
9M897i 
9.690098 
9.691220 

.692339 



359.6934539 
409.694564 

■459.69567.1 
509.696775 
559.697874 
60 9.69^8970 9 



Co-fine. 



Co-fine. 
9"l94i'8T9 



9.941469 
9.941 1 17 
9.940763 

9.940409 
9.940054 
9:939697 



Tangent. 



9.743751 



•939339 
9.938980 
9.938619 
9.938258 
9.937895 

937531 



Sine. 



9.745.240 
9.746726 
9.748209 
9'7A9^^ 

9-7511^7 
9.752642 



9-754115 
9-755^5^5 
9.757052 
9-75^517 
9-759979 
9.761439 
Co-tang, 



Co-tang. 



10.256248 
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10.254760 
10.253274 
10.25 1 79 1 
10.2503 I.I 
10.24883.3 
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10.240021 
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Sine. 



1,700062 

59.7Q2236 

7033 J 7 
704395 
705469 



9.706539 

.707606 

.708670 

709730 

9.710786 
711839 



Co-fine. 



Co-fine. 



9^93753: 



;937«65 

93^799 
936431 

936062 

935692 

935320 



934948 

934574 
,934199 

933^22 

933445 
933066 



Sine. 



Tangent. 



9-7^'439 



9.762897 
9.76435? 
9.765805 

9-7^7^55 
9. 768 703 
9.770148 



9.771592 

9773033 
9.774471 

9-77S90B 
9.777342 

2i77i7i4 
Co-tang 



Co-tang. 



10.2 



iii^ 



55 
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10.237103 

10.235648 

10.234195145 

10.232745 

10.23129735 

ro.229852 30 
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10.228408 
10.226967 
10.225529 
10.224092 
10.222658 
10.221226 

Tangent. 



60 



20 

15 
10 

5 
o 

M 



59- 



31- 



M 

o 



Sine. 
9.711839 



GoTfine^ 
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tang , 
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712889 

9-713935 

9-714978 

9.716017 

717053 

718085 



«®9 

3519.719114 
.720140 



409 



45 
'50 

55 
60 



9.721162 
9.722181 
9.723197 
9.724210 

Co-fincT 



9326^5 

932304 
931921 

■93^537 
93 I I 52 
,930766 



9.780203 
9.781631 
9.783056 
9.784479 
9.785900 
9.787319 



1Q.219797 

10.218369 

10.216944 

10.21^521 

10.2141 

10.212681 
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50 
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40 

^0,35 
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930378 
929989 
,929599 
.929207 
,928815 
,928420 9 



9.788736 
9.790151 

9-791563 
9.792974 

9-794383 
795789 



Sine. 



Cb-tang. 



10.21126425 

10.209849 

10.208437 

10.2070^6 

10.205617 

10.204211 
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Sine. 



9.724210 

9.725219 

9.726225 

9.7272 

9.72822 

^.729223 

9.720217 

359.731206 

+09.73^193 
459-733177 



289, 
19 



!5Q|9-734^57 

S5 _ 

609.736109 



Co-fine. 



Co-fine. 



9.928420 



9.928025 
9.927629 
9(^7231 
.926831 
9J926431 
9.926029 

9.925626 
9.925222 
9.924816 
9.924409 
9-735135 9-924001 
9-923591 



Sine. 



Tangenu 



•79^789 



9.797194 
9798596 

9.799997 
9.801396 
9.802792 
9^804187 



9*805580 
9.806971 
9.808361 
9-809748, 
9.81 1 134' 
9-8x2517^ 

(4:o-tang. 1 



Co- tan};. 



10.204211 



10.20280655 
I a 20 1 404 50 
Z0.2000Q3 45 
20.19860440 
10.197208 
10.195813 
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1Q.191639 
10.190252 

10.188866 
16.187483 



Tangent. 
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Sine. 



9736109 



737080 
9738.048 

9739013 
9^1^9915 
9-740934 
9.741889 



9-923181 



9.9227693.815280 10.184720 



9742842 
9-743792 

9-744739 
9.745683 
9.746624 
9747562 



Co-fine. 



Co-fine. 



9-92359J 



9-8 1 251 7 



9-922355 

9-921940 

9-921524 
9.921107 



9.920688 
9.920268 
9.919846 

9.919424 
9.919000 

9-918574 



Sine. 



Tangent. 



9.813899 



9.816658 
9.818035 
9.819410 
9-820783 



9.822154 
9-823524 
9.824893 
9.826259 



9.828987 
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Co>tang. 
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10.179217 
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Tangent. 
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M Sine. Co-fine. 
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40 
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55 
60 



9.7484979 
9.7494299 

9-750358 
9.751284 

9.752208 
9753128 

9.754046 
9.754960 

9-755872 
9.756782 

9.757688 
9758591 



Co-fine. 



9.918574 



918147 
917719 
9;9i7290 
9.916859 
9.916427 
9- 915994 

9-915559 
9.915123 

9.914685 

9.9H246 
9.915806 

9-9J3365 



Sine. 



Tangent.'! Co- tang. 



9.828987 



55 



9.830349I10.169651 
9.831709 J0.168291 
9.833068 io. 166932 
9.834425 10.165575 
9.835780 10.164220 
9^83713410.162866130 



9.838487 
9.839838 
9.841187 

9-842535 
9.843882 
9.845227 



Co- tang. 
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10.158813 
10.157465 
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76 

761285 
9.762177 
7630679 
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409 

45 
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Sine. 



9-913365 
9.912922 
10I9.760390J9.9124779 
9.912031 

9.9115 
9111 

30I9.763954J9.910686&, 



7648389 
765720 
9.766598 

767475 
559.768348 
609.769219 

Co-fine. 



Co-fine. 



9102359 
9.909782 
9.909328 
9908873 
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2872.457889 
2882,45939a 

289 2.460898 

290 2.4623918 
^91 2.463893 

292 ^.4653813 

293 2.466868 
2942.468347 
2952469832 
296 2.^7 1292 
297 
298 
299 

300 



2.472756: 
2.474216, 

2.47567 J I 
24771 ai ! 



300' 
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3o< 
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A *Mk ofLcgiOritbmt. 



N. 



Logarith. 



301 

30«j2 

3052 
3042 

i05 



2.478566 

.480007 

481443 

.482874 

2.484299 



3062 



367|2 
308 

309 
.11 



.4857*1 

.4«7»38 

2.4885151 

i.489958 

491362 



02 



31 1 2.492760 

3 ja 2.494155 

3 «3 2-495544 
3142.496929 
3152.498311 



62 



3» 
3»7 

ai 

319 



82 



3202 



321 

324 
3232 

3»42 



3262 



3272 

328 

3292 



33» 

332 

3S3 

3M 



.499687 
2^501059 

502427 
2.503791 

505H9 



2.506505 

2.507856 

50920^ 

5»0545 
2.511882 



.514548 

2.515874 

.5»7»96 



3302.518514 



2.519828 
2.521138 
r.522444 
2.52.^746 



N. 



334 
335 
336 
337 
3i8 



339 
3402 

341 
342 
343 



344 
345 
346f2 

347 
348 



349 
350 
35i 
352 
353 



354 
355 
356 

357 
.358 

359 
360 

364 

365 
366 



Logarith. 



2.523746 
2.525045 
2.526339! 
^.527629 
2.528916 



2.530199 

53H79 
2-532754 
2.534026 

2-535294 



2.536558 

2.537819 

539076 

2.540329 

2-541579 



2.542825 
2.544008 

2.545307 
2:546543 
2-547775 



2.^49003 
2.550228 

2.551449 
2.552668 

2.553883 



2.555094 
2.556303 

'^-557507 
2.558709 
2:5^0 



2.^61101 
2.562293 
1.563481 
'^.564.666 



I 



N. 



Logarith. 



367 
368b 

369 
370 
37^ 



'2.564666 

.565848 
2.567026 
2.568202 
2.569324 



3722 



373 

374|2 

3752 



3762 



570543 

2.571705 

572872 

574031 
575188 



3772 



378 

379 
380 

38 



12 



382 
383 
384 
385 



3862 



.576341 
2.577492 
2.578639 
2.579784 

.580925 

2.562063 
2.583199 

2.584331 
2.585461 

.5865»7 



387 
388 

389 
390 

32 



2.58771^1 
2.5888^2 
2.589949 
2.591065 
2.59^»to 



3922 



393^ 
394 
3952 
396' 



593 2 16 

.5943^3 . 
2^5954^ 

59^if7 
2.59^6^ 



2.59879© 

2:5998^3 

600^^3 

40o|2.6piQia 



397 
398 
399*2. 



ioa 
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Arable of Lugaritbms. 



N. 



Logarith, 



401 
4,02 

403 
404 

405 



406 
40; 
408 

409 
410 



411 
412 

413 
4x4 

415 



4,16 

.418 

»4?9 
420 



421 
422 

423 
424 

Q425 



f4?7 



r429 



i,4a2 

?4a3 

.'434 



2.603144 
2.604226 
2.605305 
2,606381 
2-607455 



2.608526 
2.609594 
2.610660 
2.611723 
2.612784 



2.613842 
2.614897 
2.615950 
2.617000 
2.618048! 



2.619093 
2.620136 
2.62 1 1 76 
2.622214 
2.623249 



2.624282 
2.625312, 
.2.626346 
2.627306 
2.628389 



2,629409 
2,630428 
2.631444 
2.632457 
2.633468 



•2"^34477 
2-6354! 
2.636488 
2.6374891 



N. 



434 
435 
436 
437 
438 



Logarith. 

2.6^7489 
2.638489 
6^9486 
2.64048 1 
2. 6414 75 



439 
440 

441 

442 

443 

444 

445 
446 

447 
448 



642465 

2-643453 
2.644439 

1.645422 

2.64.6464 



449 
450 
451 
452 
453 



454 
455 
456 
457 
458 



459 
460 
461 
462 
463 



'4^4 
465 
466 

467 



2.647383 
2.648360 

2.649335 
2.650308 
2.651278 



2.652246 
6i}32i3 
2.644177 
2.655138 
656098 



2.657056 
2.65801 1 
2.(558965 
2.659916 
2.660865 

2.661813 
2.662758 
2.663701 
2.604642 
2.665581 



2^.667453 
2:648386 

•6^93^7 



467 
468 
"469 
470 
471 



472 

473 
474 
475 
476 



LiOgarittv. 



2.670246 
2.671173 
2.672098 
2.673021 



2,673942 
2.674861 

^'^7.577^ 
2.676694 

2.677607 



477 
478 

479 
480 

481 



2,678518 
2.680336 

2y6Sl24I 

2.682145 



482 
48-3 
484 
485 

_486 

487 
488 
489 
490 
49 » 



492, 

49S 

494 

495 
496 

497 

498 

499 
500 



2l6?3047 
2.6^3947 
2.684.9^5 

1.685H* 
2.6S6636 



2.687529 
2.6S8419 
2.689309 
2>69oi96 
2.69108 1 



2.6^1965 
2.692847 
2.693727 
2.694605 
2.695482 



2.696356 
2.697229 
2.698101 
2.698970 



-*—- 



500 
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N. 


L^garith. 




N. Loganth. 




>. 


Logaricu' 


501 


2.699838 


534 2.727541 


567 


2.753583 


502 


2.700704 




535 


2.728354 




568 


2.754348 


503 


2.701568 




536 


2.7529165 




569 


2.755112 


504 


2.702430 




537 


2.729974 




570 


2'755»75 


505 
506 


2.703291 




529 


2.730782 




571 


2.ys6636 


2.704151 


2.731589 


572 


^'7 57396 


507 


2.705008 




540 


2.732394 




573 


2.758155 


508 


2.705863 




541 


2.733 '97 




574 


2.758912 


509 


2.70671JJ 




542 


^'733999 




575 


2.759668 


510 
511 


2.707570 




543 


2.734799 




576 


2.760422 


2.708421 


544 


^•735599 


577 


2.761 176 


512 


2.709269 




545 


2.736397 




578 


2.7^1928 


513 


2.710117 




546 


2.737192 




579 


2.762679 


514 


2.710963 




547 


2.737987 




580 


2.763428 


515 
516 


2.71 1807 




548 


2.738781 




58 « 


2.764176 


2.712649 


549 


2.739572 


582 


2.764923 


517 


2.713491 




550 


2.740363 




583 


2.y6566() 


518 


2.714329 




551 


2.741 152 




584 


2.766413 


519 


2.71 5 167 




5Si 


2.741939 




585 


2.767156 


520 
521 


2.716003 
2.716838 




J53 
554 


2.742725 




586 


2.767898 


^■743509 


587 


2.708638 


522 


2.7 1767 1 




555 


2.744293 




588 


2.769377 


523 


2.718502 




55(> 


2.745075 




589 


2.770115 


524 


2.719331 




557 


2.745855 




590 


2.770852 


5^5 


2.720159 




J.51 
559 


2.746634 




-59!. 
592 


2.771587 


526 


2.720986 


2.747412 


2.772322 


527 


2.721811 




560 


2.748188 




593 


2.773055 


528 


2.722634 




561 


2.748963 




594 


2.773786 


529 


2.723456 




562 


2.749736 




595 


2.774517 


530 
53 « 


2.724276 




,563 
5^ 


2.750508 




A^^ 


2.775246 


2.725095 


1.751279 


597 


2-775974 


532 


2.725912 




565 


2.752048 




598 


2.776701 


53i 


2.726727 


; 


.566 


2.752816 




599 


2.777427 


534 


2.72754» 




5^7'^-753583 


i 


60c 


2.778151 


X 2 6oo| 
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A 'table of Logaritbmt. 



N. 



6or 
6o2 
603 

605 



606 

607 

608 

60913 

6102 



611 
€12 
613 
614 
615 



616 
617 
618 
619 
620 



621 
6x2 

623 
624 
625 



626 
627 
628 
629 
630 



631 
632 

633 
634 



Lx^rith. 



2,778874 
2.779596 
2.780317 
2.781037 



2.782473 
2.783189 
2.783904 

.785329 



2.786041 
2.786751 
2.787460 
2.788164 
i.ySSSys 



2.789581 
2.790285 
2.790988 
2.791691 
2.792302 



2.793092 
2.793791 
2.794488 
a.795185 
2.795880 



2.796574 
2.797268 

2-797959 
2.798651 

2.799341 



2.800029 
2.800717 
2.801404 
2.802080 



N. 



634 

636 

637 
638 



2.^02089 
2.802774 

2.803457 
2.804139 
2.804821 



639 
640 
641 

642 

643 



644 

645 
646 
647 
648 



02 



649 

65 

651 

652 
653 



654 

655 
656 

657 
658 



592 



660I 

66 

662 

663 



664 
665 
666 
667 



Logarith. 



2.80550 

2.806179 

2.806858 

2.807535 

2.80821 



2.8o8886 
2.809559 
2.810233 
2.810904 
2.81 1575 



2.812245 
.812913 
2.813581 
£.814248 
2.814913 

2Ji55yS 
2.816241 
2.816904 
2817565 
2.818226 



818885 
2.819543 
2.820201 
2.820858 
2.82 1 5 14 



2.^22168 
2.822822 

2.823474 
2.824126 



N. 



668 
669 
670 
671 



Logatrith. 



2.824126 
2.824776 
2.825426 
2.826075 
2.826723 



672 

673 

674 

675 
6y6 



677 
678 
6yg 
680 
681 



682 
683 
684 
685 
686 

687 
688 
68.9 
690 
691 

692 

693 
694 

696 

697 
698 
699 

700 



2.827369 
2.828015 
2.828659 
2.829304 
2.82 9947 

2.830589 
2.831229 
2.831869 
2.832509 
2.833 14^ 
2.833784 
2.834421 
2.835056 
2.835691 
2.836 324 

2.836957 
2.837588 
2.838219 
2.838849 
2.839478 

2.840106 
2.840733 

2.841359 
2.841985 

2.842609 

2.8432I3 
'2.843855 
2.844477 

2.845098 



700 
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Google 



700 A Taih vf L^arithns, 

N. jLogarith . 



701 
70a 
703 



a.846337 
*.846955 



705 



707 
708 



704|a.847573 
848189 



2. 



706 a;8488o5 



«.8494«9 
2.850033 
709 a.850646 
7101.851258 



7112.851869 
71*2.852479 
7132.853089 
7142.853698 
7i5a.8543o6 



7162.854913 

7»7M555i9 
718 2.856124 
7162.856729 

7202.857332 



7212.857935 
7222.858537 
72? 2.859138 

724 2.859739 

725 2.860338 



7262.860937 
7272.861534 
7282.862131 
7292.862728 
7302.863323 



731 2.863917 
7322.864511 
jli 2.865104 
734I2.865696 



"R 



734 a 



735 
736 
737 



739».868643 

869232 

2.869818 

2.870404 

a.870 989 

871573 

2.872156 

a.872739 

873321 

87390 2 



740 a 

741 

74a 

744 a 

745 
746 

747 a 
74^ 



749 
750 a 

753 



755 i 
756 

757 
759 



761 
762 

■764 



Logirith. 



.865696 
2,866287 
2.866878 
a.867467 
a.868056 



a.874482 

875061 

2.875639 

a.876ai8 

8 76795 



754|a.87737i 

877947 
a.878522 

2.879096 

2.879669 



7592.880242 
7602.8808- 



2.881 
2.881 

2 

2. 



14 
'3H 
955 

109! 



• 00 xy^ 

. 8825' 

,-T. .."8830V 

7652.88366. 

7662.884229 

7671»'884795 



767 
768 
769 
770 

ill 



N. Li^nST. 



772 
773 
774 
775 
121 



2.884795 
2.885361 
2.885926 
2.886491 
«'8 87og4 



a.887617 
a.888179 
a.888741 
2.889302 
a.889862 



777 
778 

779 
780 

781 



2.890421 
2.890979 
2.891537 
2.892095 
2.892651 



782 

783 
784 

7^5 
7S6 



787 
788 

7t9 



.791 
792 

793 
794 
795 
796 



2.893207 
2,893762 
2.894316 
2.894869 
2.895423 



2-895975 
2.896526 
2.897077 



7902.897627 



797 
798 



79912 



2.898176 

2.898725 
2,899273 
2.899891 
2.900367 
2. 900913 



2.901458 

2.902003 

902547 

8002.90308 c 



800 
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N; 



Logariih. 



So I 

Sozk 

803 

804 
805 



2*903633 
904174 

2.904716 

2.905256 

2.905796 



806 
807 



8^8 2.907411 



809 
810 



811 
812 

814 
_8i5 
8 {6 
8,7 
818 
819 
820 



2.909021 

2-909556 
2.91 0091 
2.910624 
2.911158 



Z32 



821 
822 
8 

824 
925 

826 
827 
828 
829 

832 

833 
834 



2-906335 
2.906874 



2.907949 
2:908485 



2.911690 
2.912222 
2.912753 
2.913284 
2.913814 



2-9H343 
2.914872 

915399 
2.915927 

2^i£454 

2.916980 
2.917506 
2.918030 

2.918555 
.919^78 

2.919601 
2,920123 
2,920645 
2.921166 



02 



.N. 



834 

835 
836 

837 
838 



839 
840 
843 
842 
843 



2.9211^ 
2.921686 
2.922206 
2.922725 
a.923244 

2.923762 
2.924279 
2.924796 
2.925312 

2.92582^ 



844 
845 
846 

847 
848 



8492 



850 

852 
853 



854 

855 
856 

857 
J58 

859 
860 
861 
862 
863 



864 
865 
866 
867 



L(^rith. 



2.926342 
2.926857 
2.927370 
2.927883 
2.928396 



928908 
2.929419 
2.929929 

2.930439 
2.930949 



2.931458 
2.931966 
2.932474 
2.93*2981 
2.933487 



2.933993 
2.534498 

2.935003 
2-935507 
2.936011 



2.936514 
2.937016 
2.937518 
2.938019 



N. iLogaridT 



867 
S68 
869)2 

87 
871 



02 



872 

873 
874 

8752 



876 

877 
878 

879 

880 

881 



2.938019 

2.938519 
939019 

939519 
2.940018 

2.940516 
2.941014 
2.941511 
942008 
2.942504' 



2.942999 

2-943495 
2.943989 
2.944483 
2.944976 



882 
8.83 
884 
885 
886 



2.9415468 
3.945961 
2.946452 
2.946943 

2.947434 



887 
888 
889 
890 
891 

892 

893 
894 

895 
896 



2.947924 
2.948413 
2.948902 
2.949390 
2.94 0878 

2.950*3^ 
2.950851 

2-951338 
2.951823 
2.952308 



897 2.952792 

898 2.953276 

8992.953759 
_90o|a.954243 

900 
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N. Lxigarith. N. Logarith. 



901 
902 

904 
_905 
'906 

907 



2-954725 

^-955^07 
2.955688 

2.95616S 

2.956649 

2.957128 
2.957607 



-«o8 2.958096 . *94i; 



909 

910 



911 

.9.5^ 
■9?. 

! 916 
917 
918 
919 
920 



■ 92* 

922 

923 
924 
925 



926 

927 
928 



931 
932 



2.95'85^4 
2.959041 



2.959518 

^95919.95 
2.96047L 
a,'9^4^rj'; 

2.961895 
.962369 
2.962843 

2.963315 
2.963788 

4.^4259 
2.964731 
2.965202 
2.965672 
2.966142 



2.96661 1 
2.967079 
2.967548 



9292.968016 
930 2.968483 



2.96S949 
2.969416 
933J2.969882 
934]2.970347| 



9392 



9402 



9442 



*945 
'946 
-9V7 



948 i 



M9* 



2.970347 
2.970812 
2.971276 
2.971739 
2.972203 



972 
973 



2.987666 
2.988113 



972666 
973128 

2.97405o[ 
2.974512 



974972 
2.9, 



'2-9>5^9i 



^•97/)'^4 
2.978181 
2.978637 



2.1 



a.- 



2.980003 
2.980458 
2.980912 
2.981366 



2.981819 
2.982271 
2.982723 

2.983626 



2.984077 
2.984527 
2.984977 
3. 985426 



967 
968 
969 
970 
971 



2.985426 
2.985875 
2.986324 
2.986772 
2.987219 



975 
-976 

977 



Lc^arith, 



2.9?9005 
2.989449 

2.989895 




982 2,9^2J/{ 



9S3 
9h 
9^5 

987 
988 
989 
996 
991 



992 
993 



995 



997 
998 

999 

1000 



2.992554 
2.992995 

2.993436 
2.99^8 

»§5 _ ^ 

^^994756 

2.995196 

*.995635 
2.996074 



2.996512 



9942-997386 



2.997823 



9961.998250 



2.998695 
2.999130 
2.999560 
3.000000 
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THE Ufe of thefeTAs LBS hath be6i< 
aheady: al: largei fhewe4 in the VuA 
and Twelfth Chapters ; therefore I £hall 
hj no more of them here. 
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A N 

APPENDIX, 

^ Shewing farther 

JHow to fun^ey by the Chain only : With 
an ufeful Table to that purpofe* 

HAVING, in the fixth Chapter of the foregoing 
Treatife, taught a ready and eafy Way for taking 
the Quantity of an Angle in the Field by the Chain only; 
and underftanding it to have met with good Acceptance 
among Surveyors and others : I thought it proper to fay 
fomething more on that Subjeft, the prefent Opportunity 
of a new Edition of che Book inviting me thereto. And 
that this Way of working may be f)raftifed as quick and 
true as any in the World, with all the coftly Inftruments 
that ever were invented, there are two feeming Difficulties 
to be removed. The firjl is, when' the Angle grows ve- 
' ry obtufe, that is to iay, containing 1 70 Degrees or more, 
then the Subtendent or Chord-Line will hardly be diftin- 
guifliable between five or fix Degrees, there being but 
T Part of a Link difitrence between 170 Deg. and 171 
Degrees, and not above nrParr, between 178 and 179 
Degrees. To remedy which, you need not take the 
Quantity of that Angle at all, eipecially if it be an in- 
ward Angle, but meafiire direfitly from 5 to C ; and 
when you come right againft jf; take an OfF-fet (which 
you may do with a Rod or Line done, as true as with a 
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2 An jiPPENDIX, ice. 

Crofs or other Inftrumcnt) which Off-fet, put down in 
your Field-Book, will do the Bufmefs when you come to 
protraS:, as well as if you had taken the 
Angle in the Field : But if that does )iy 
not pleafe you, or any other Reafon ne- 
ceffitate you to take the Angle J^ there 
place a ftrong Stick m the very Angle 
ji, and putting the Ring of the Chain 
over it, ftretch it out at full length, 
both - in the Line jiB and jdC ; and 
where the End of the Chain falls, there 
place Sticks alfo, as at D and G. Re^ , 
move your Chain from ^, and put the I 
Ring over the Stick at D, and ftretch 
it out at adventure as towards £. Now 1 
you fhould have anbther Chain, or a | 
fmall Line, (which you may carry in 
your Pocket) exaftly of the length of a 
Chain, with a Loop at each End; which, 
put over the Stick at -^, and taking die 
other Loop of the Line in one Hand,, 
and the loofe End. of the Chain in die \ y^" 
other Hand, go backward, till both be- v 3/ 
ing ftretched ftraitmeetat £, then have Ql\ 
you found DAEi an .Equilateral Tri- 
angle confifting of 60 D^rees ; to which 
add another Equikteral Triangle by 
Ipofing the Chain at D, and putting it 
over the Stick at £, Jetting the Line re- 
main as it was fattened ^t jij and taking 
the loofe Ends again of the Chain and 
Line in your Hapds, go backwards as 
before, until both being ftretched ftrait, 1 

meet in F. So havie you found two Equilateral Tri- 
angles,' ^r 1 20 Degnees. Laftly, With your Chain mea- 
fure the neareft Diftance jFG, which fuppofe to be 84' 
Links and a half j which Sum look for in the following 
Tabley and right againft ii; you will find 50 Degrees, which 
added to izo^ make^l^o Degrees, the Quantity of the 
... . ' Angle 
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An APPENDIX, fee f 

Angle fought ; or if you have not a Mind to ufe theTabky 
you may note it down in your Field-Book, thus, A A 844, 
fignifying that Angle confiftsof two Equilatcrals and m 
I^inks for its Subtendent; and you may plot it, by doing, 
with your Compafles upon the Paper, what you did in 
the Field with the Chain. But now perhaps you may be 
ready to fay, you pretend to teach how to take the Quan-* 
tity of an obtufe Angle with the Chain only, and here is 
a Line required, or two Chains at leaft. Well then, you 
fliall prefently fee how to do it with one Chain only Let 
EAIy in the following Figure, be the Angle of 170 De- 
grees; meafure from -^ towards £ and C, half a Chain on 
each Side, as to D and £, where ftick down Sticks, and 
one at A \ then put the Ring at one End of the Chain over 
the Stick at A^ and the other End over the Stick at D, and 
taking the Chain in the middle by the Ring that is com- 
monly at the End of 50 Links, go backwards till both 
Parts are ftrait, and there ftick down a Stick, as at F. 
Then loofe the Ring from Z), and put it over the Stick at 
i% and taking the very middle of the Chain, make both 
Parts ftrait, which they will be at C, where ftick dotvn a 
Stick, from which meafure to £, noting it flown in your 
Field-Book A A 42 J, and when you plot it, remember to 
make your Equilater als but of 50 Links the Sides of them : 
I fay, when yop plot it ; for you may not in this Cafe have 
recourfe to the following Table, that being made to the 




Rj\dius of 100 Links, unlefs-you double the Number of 
Links found between C and i£ j or, which is better, when 
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4 At APPENDIX, &c. 

you have finiih*d your two Equilaterals, one End of the 
Chain hanging at A^ ftrecch the other at full Length oyer 
the Stick at G, which will fall at H-, then meafuring the 
neareft Diftance between H and C, you will find it to be 
84 T Links, againft which in the Table ftand 50 Degrees, 
which added to your two Equilaterals, n>akc 170 Degrees 
for the Angle A. {See tins Figure^ 




But now if you had rather meafure this Angle, by firft 
taking out a right Angle from it ; thus you may do to 
find the Perpendicular for the right Angle: [^See the Figure 
M the other Side.'] Put one Ring of your Chain oyer the 
Stick at the Angle A, and ftretching out the Chain, let 
the o(her End fall any where at adventure, as at j8 or C ; 
where flick a Stick through the Ring, and loofing that 
End at Ay take^it in your Hand, and ftretching it (Irait, 
fee in what Part it will juft touch the Hedge AE ; which 
will be at 2), if the other End be at C ; or at £, if the 
other End be at j5 ^ and there make a Mark ^ which done, 
keeping the End of your Chain in your Hand, go back- 
ward from BocCj towards G or F, till your Chain is ftrait ; 
then moving yourfelf fideways to and fro, till you perceive 
your Chain to lie in a ftrait Line with BEorCDy at the 
Endof it place a Stick, at at For G, 'from whence to A 
will be a Line perpendicular to AE', wherefore fi-om A 
fet off one Chain in that Line, which will fall at //j and 
one Chsun upon the Line AI^ which falls at /-, andmca- 
furuig the Diftance H/, you will find it 1 28 Links tV Parts 
of a Link, or 80 Degrees -, which added to the right An- 
gle, makes 1 70 Deg. which was the Angle required. 

Otherwife you may take a right Angle, by fixing one 
End of the Qiain in the Angle itielf, and the other End 
at 40 Links Diftance in the Hedge > then take 50 Links in 

one 
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Jin APPENDIX, Sec. g 

one Hand, and 30 in the other, and ftretch both Parts 
ftratt, their Meeting will conftitute a right Angle, ac- 
cording to the well known Axiom, that 3, 4, and 5 make 
a right-ahgled Triangle. 

Many other Ways might be (hewn, to take a right An- 
gle in the Field by the Chain only, as alfo otherwife to 
meafure the Quantity of an obtufe Angle i but I omit 
them, leaving it to your own Praftice and Ingenuity : 
Only one Way more, and the very beft, to take the 
Quantity of thb obtufe Angle, which take as follows : 

In the following Figure let ji be the Angle required to 
be taken in the Field ; by the Chain firft fron) ^, fet off 
two Chains, one to J?, the other to C ; then fixing one 
End of the Chain in 5, ftretch the other direft in a ftrait 
Line towards C, making a Mark where the End falls 
which will be at 7 ; meafure the Diftance from 7 to A 
which fuppofe to be 8 Links h Parts of a Link -, look in 
the following Table, and right againft it you will find 

c 






A. 

5 Degrees -, which doubled (the Angles ^C 7 and JB 7 
being equal, becaufe the Sides ^5 and JC are equal, and 
it) makes 10 Degrees; which fubtradcd from 180, leaves 
J 70 for the defired Angle at -/f. 

But now if this had been an outward Angle, as we will 
fuppofe the following-, you have no more to do, but to 
continue one Line; as for Example, the Line DAtoC^ 
one Chain, and alfo to fetofi^one Chain upon the^other 
Line from 4 to J5 ; then meafure the Difbnce B C, whidi 




lay to be 1 7 Links -^^ Parts of a Link, which anfwers in 
the Table to 10 Degrees, which is the .Complement of the 
Angle -^ to 180 Degrees ; wherefore take 10 from 180, 
remains 1 70 for the fought outward Angle. 

yGoogl(^3^ 



Digitized by' 



6 An APPENiyiX, &c 

By this Time, I hope, the DiiRcwlty of meafUring ob-. 
tufe Angles is well removed, and the Matter made plain 
and eafy : As for acute Angles, and fuch obtuie ones as 
are but a little bigger than 90 Degrees, you have the Way 
to meafure them already in the fixth Chapter of the fore- 
going Treatife, with fundry Ways to meafure a Field 
with the Chain only, to which I refer you. 
. It remains now to fpc^k of the fecond feeming Difficul- 
ty, which lies in the Trouble of plotting after this Way : 
To remove which, you may have a Protractor made with 
Links on it inftqad of Degrees, or both, if you pleafe ; 
which the Inftrument-maker may foon do by the Help of 
this Table- Or you may very well ufe your ordinary Pro- 
tradlors ; for having a Copy of this Table in the Field 
with you, you may at once note down the Degrees of . 
every Angle, without mentioning the Subtendents at all ^ 
or if you do only note down the Subtendents in your 
Field-book, when you come home, you may at once take 
all the Angles in Degrees anfwerable to them, and fo plot 
with an ordinary Protradbor, as at other Times. I have 
inade the Table but to 140 Degrees ; for as I told you be* 
fore, when an Angle exceeds that, your beft Way of mea- 
ftjring it, is as has been juft now taught. 

What has been already faid I prefume to be fufficient to 
explain the following Table, and the Ufe thereof, there- 
fore fhall not trouble you with Repctitigns ; only defirc 
jou to remember, that the Table is made for the Radritt 
of one Chain, or 100 Links; and the Subtendents, or 
Chord Lines, are in Links, and decimal Parts of a Link ; 
So that when you would ufe this Table, you muft fct off 
but one Chain from the Angle (you defire to know the 
Quaptky oQ on either Hedge, and meafuring the nearcft 

giftance between the two Ends of the Chains a-crofs from 
[edge to Hedge, look for the Number of Links in the 
Table that neareft Diitance contains, and right againft it 
you will find the Quantity of the Angle as true, if not 
truer, than if it had been taken by the beft Setnicirck^ 
i^ircumfenntor^. or Theodolite. 
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Ah appendix, &c. 7 

E XA M P L E. 

In Folio 113 of the foregoing Book, :I would know 
the Quantity in Degrees of the Angle eEe^ whofe Sub- 
tendent is there (accounting one Chain Radius) faid to be 
Zq Links: Accordingly I Idok for So Links in the Table, 
and the ncaiteft Number to. it is 79 Links rz Parts of a 
Link, and r^htagainft itilands 47 Degrees : Wherefore 
I lay that Angle confifts oi 4y Degrees, and a little mare ; 
and tho* it be needfcls, yet if you defire to know how 
much that odd -^ is :( which is wanting to make up 80 
Ljnks) you may iee by the Table, that in an Angle of 
this Bignefs one Link and half raifes a Degree; ib th^t 
Ts- Parts of a Link is juft 1 v Minutes. The iexa<a Angle 
therefore is 47°. 12% • • [ ' ^ 

Whftt.bis been fakl^cortte|rmng mpafaiiiig a Fidd^ or 
taking an Angle by the Chain only, either iii the Appen- 
4iif^ . oc fixth: Chapter^ may: as weU be applied, to a PoJe 
or. Rod ciat okit of. the Hedge, and divided into 100 et^uai 
Pi^rts ; and indeed you may ialtpgether as well, and muck 
4}uicker, do it with a Rod thfrn the Ghair*, every Divifio|ti 
of .the Rod anfwering'to. a Link of the Chaip: • But theh 
yo.u muflr take Garc your Rod be ft^ait:; ^nfct die Tabfc 
ferves as well for a Rodfo divided as the^phkin, only ik 
calling up there is a Differeic^ (which yoilr pwn Reafo|i 
and the fore^ing Treatife wjU fufficiendy explain tq ytni^ 
unlefe in mcafuring die Ldngth of the Lines, you call 
every 4 Poles i Chain, a|id ^v^ry 4 Divifidns of die Pafc 
I Link ; then you may cafl) it as if it had bepn meafurell 
by the Chain ; But thdre is qo need for that, that I know 
of* You may have, I fuppofe, in-^C^ooked-Lafie^ a Roi 
made to fboot one Part imoi another lik^ % Fifhing-ro4, 
to be ufed as* a Cane, in the Head whereof may be a fmalli 
Compafs ; which . alorte 4s > Ihftrument enough to furvey 
any Piece of this Earth, be it Manner or larger i A^ 
if fo, what rteed is there? of a Horfe-ioad of Brafa Ciri- 
des and Semicircles, heavy Ball-Sockets, wodden Tablet 
and Franaes,' and three-legged Staffs, cum multis alii^^ 
unlefe to aiDufe the ignorant Countryman, to make him 
more freeljr^ay the Surveyor ? 
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^he Table vf Chords^ or Subkndents to the Radius of 


one Chain of Gunter'j, or lOO Links, 
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*-> ^^ *-* 


Q Jf- « 




Q -J f- 




Q J H 


Q U h* 


I 1-7 


36 61 .8 


71 116 . I 


106 159 , 7 


2 3-5 




37 63-4 




72 117 . 5 


107 160 . 8 


3 5 • 2 




38 65 . I 




73 "9 -o 


108 161 . 8 


4 7-0 




39 66 . 8 




74 120 . 4 


109 162 . 8 


58.7 




40 68 . 4 




75 121 • 8 


no 163 . 8 


6 10 . 5 




41 70 . 




76 123 . I 


III 164 . 8 


7 12 . 2 




42 71.7 




77 124 . 5 


n2 165 . 8 


8 14 . 




43 n ' 3 




78 125 . 9 


113 166 . 8 


9 15 . 7 




44 74 • 9 




79 127 . 2 


114 167 . 7 


10 17 .4 




45 76.5 




80 128 . 5 


115 168 . 7 


II 19 • 2 




46 78 . 2 




81 129 . 9 


fi6 169 . 6 


12 20 . 9 




47 79-7 




82 131 . 2 


ri7 170. 5 


13 22 . 6 




48 81.3 




83 132 • 5 


118. 171 . 4 


14 24 . 4 




49 82 , 9 




84 133 • 8 


119 172 . 3 


15 26 . I 




50 84 . 5 




85 135 • I 


120 173 . 2 


16 27.8 




51 86 . 1 




86 136 . 4 


I2I 174 . I 


x7 29 .6 




52 87 . 7 




87 ^37 • 7 


122 174 . 9 


18 31 .3 




53 89 . 2 




88 139 . 


123 175 • 7 


19 33 • 




54- 90 • 8 




89 140 . 2 


124 176 . 6 


20 34 . 7 




55 92 . 3 




90 141 .4 


125 177 . 4 


21 36 . 4 




56 93 . 9 




91 142 . 6 


126.178 . 2 


22 38 . 2 




57 95 • 4 




92 143 . 8 


12^179 . 


23 39 . 9 




58 97 . 




93 145 . 


128^ 179 . 8 


24 41 • ^ 




59 9^-5 




94 146 . 2 


i2g 180 . 5 


25 43 • 3 




60 100 . 




95 »47 • 4 


130 i8i . 3 


26 44. 9 




6i joi i 5 




96 148 . 6 


131 182 . 


27 46 . 7 




62 103 . 




97 149 . 8 


132 182 . 7 


28 48 . 4 




Sj 104 . 5 




98 151 . 


1/33 183 . 4 


29 50 • ' 




64 106 . 




99 152 . I 


134 184 . 


30 51 • 8 




6s 107 . 4 




100 153 . 2 


135 184. 7 


31 53 .4 




66 108 . 9 




loi 154 . 3 


i3^ 185 • 4 


32 55 ' I 




Cy no . 4 




102 155 . 4 


137 186. I 


33 56 . 8 




68 1 11 . 8 




103 156 . 5 


ij8 186. 7 


3A 5^ ' 5 


69 113 . 3 




104 157 . 6 


139 187 . 3 


!?5 60 . 1" I70 114 . 7I 


,^^^ 


105 158 . 7 


140 187 . 9 
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